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WATER  RESOURCES  COUNCIL 
[16  CFR  Part  704] 

Procedures  for  Evaluation  of  National 
Economic  Development  (NED) 

Benefits  and  Costs  in  Water 
Resources  Planning  (Level  C); 
Proposed  Rules  and  Procedures  of 
Implementation 

agency:  U.S.  Water  Resources  Coimcil. 
ACTKNi:  Proposed  Rule. _ 

summary:  The  Water  Resources  Council 
proposes  to  publish  as  rules  and 
regulations  a  manual  of  procedures  for 
evaluation  of  National  ^onomic 
Development  (NED)  benefits  and  costs 
in  water  resources  planning  (Level  C) 
pursuant  to  section  103  of  &e  Water 
Resources  Planning  Act  of  1965  (Pub.  L 
89-80).  These  procedures  were 
promulgated  at  the  direction  of  the 
President.  The  intent  of  the  manual  is  to 
ensure  consistency  and  accuracy  among 
agencies  in  the  calculation  of  benefits 
and  costs  of  Federsd  water  resources 
projects. 

DATES:  Comments  are  due  on  or  before 
July  27. 1979. 

Public  meeting:  July  10, 1979 — ^Los 
Angeles.  California;  July  17, 1979 — 
Washington,  D.C.;  July  24, 1979 — St. 
LouU,  Missouri. 

ADDRESS:  Interested  persons  are  invited 
to  submit  written  comments  to  the 
Director,  U.S.  Water  Resources  Council, 
2120  L  Street  N.W„  Washington,  D.C. 
20037.  All  written  comments  made 
pursuant  to  this  notice  will  be  available 
for  public  inspection  at  the  address 
given  above. 

Public  meetings  will  be  held  at  the 
following  locations: 

July  10 — 6  ajn.  to  5  pjn..  Marriott 
Hotel-Airport  5855  W.  Century  Blvd., 

Los  Angeles.  California. 

July  17 — 6  a.m.  to  S  p.m..  Auditorium, 
Office  of  Personnel  Management 
(Formerly  Civil  Service  Commission), 
1900  E  Street  N.W.,  Washington,  D.C. 

July  24 — 9  a.m.  to  5  p.m.,  1st  Floor 
Conference  Room,  Mudd  Law  Building, 
Washington  University,  St  Louis, 
Missouri. 

FOR  FURTHER  INFORMATION  CONTACT: 

Lewis  D.  Walker.  U.S.  Water  Resources 
Council.  2120  L  Street  N.W., 

Washington,  D.C.  20037  (202/254-6453).  • 
SUPPLEMENTARY  INFORMATION:  On  July 
12, 1978  the  President  published  a 
directive  subject:  “Improvements  in  the 
Planning  and  Evaluation  of  Federal 
Water  Resources  Programs  and 
Projects."  In  this  directive  the  President 
noted  several  deficiencies  in  the  current 
process: 


A.  The  requirement  that  project 
benefits  exceed  |»t)ject  costs  has  not 
been  rigorously  or  uniformly  applied. 
There  are  wide  variations  in  the 
techniques  of  calculating  benefits  and 
costs,  including  double  counting  of 
benefits,  and  many  projects  now  ready 
for  construction  fimding  were  originally 
formulated  and  evaluated  under 
economic  data  and  criteria  that  are  now 
outdated.  In  addition,  consideration  of 
nonstructural  alternatives  is  seriously 
inadequate,  even  though  these 
alternatives  are  often  cost  effective. 

B.  In  the  planning  and  review  of  water 
resources  projects  in  the  past  too  little 
attention  has  been  paid  to 
environmental  values  such  as  jHotecting 
fish  and  wildlife  habitat  and  free- 
flowing  rivers  for  recreational 
enjoyment.  Water  conservation,  which 
makes  sense  both  environmentally  and 
economically,  has  not  been  emphasized 
in  Federal  water  projects  and  in  some 
cases  the  Federal  government  has 
created  disincentives  to  conservation. 

Additional  direction  was  given  by  the 
President  in  Executive  Order  12113 
published  January  5. 1979.  The  EO 
directs  the  Water  Resources  Council  to 
do  the  following: 

A.  The  Ck>uncil  shall  ensure  that  it  has 
established  a  ciurent  set  of  principles, 
standards,  and  procedures  for  Federal 
participants  in  the  preparation  of 
comprehensive  regional  or  river  basin 
plans  and  for  the  formulation  and 
evaluation  of  Federal  water  and  related 
land  resources  projects  (42  U.S.C.  1962a- 
2). 

B.  The  Council  shall  develop  a 
planning  manual  for  use  by  each  agency 

(a)  in  calculating  benefits  and  costs  by 
using  the  best  available  techniques  and 

(b)  in  applying  the  principles  and 
standai^  in  a  consistent  manner. 

These  proposed  rules  have  been 
determined  to  be  significant  under 
Executive  Order  12044.  A  copy  of  the 
draft  regulatory  analysis  and  an 
environmental  assessment  may  be 
obtained  from  die  Director,  U.S.  Water 
Resources  Coimcil,  2120  L  Street  N.W.. 
Washington.  D.C.  20037. 

The  content  and  organization  of  the 
Manual  of  Procedures  will  be  developed 
in  final  form  after  full  consultation  with 
the  Member  agencies  and  after  public 
review  and  comment  has  been  obtained. 
Each  procedure  presented  will  be  the 
“best  current  technique(s)”  for 
evaluating  the  benefits  and  costs  of 
Federal  water  resources  projects.  This 
publication  represents  the  beginning  of  a 
60-day  review  to  receive  input  from  all 
interested  persons.  To  facilitate  eaiiy 
comment  from  the  public  and  interested 
parties  these  draft  procedures  are  being 


published  in  a  form  which  would  permit 
the  addition  of  new  sections,  changes  to 
improve  technical  quality,  or  detailed 
provisions  to  enhance  its  utility  to 
agency  planners.  Major  changes  and 
additions  will  be  subject  to  the  same 
preparation  and  review  requirements  as 
these  initial  draft  procedures.  A  partial 
listing  of  prospective  changes  now 
under  consideration  include: 

a.  Including  definitions,  especially  as 
related  to  criteria  distinguishing 
purposes  for  cost  sharing:  conservation, 
drainage,  flood,  flood  control, 
nonstructural,  separable  feature,  water 
supply. 

b.  Addition  of  deepwater  navigation 
project  benefit-cost  procedures 

c.  Addition  of  beach  erosion  control 
project  benefit-cost  procedures 

d.  Various  changes  emphasizing  final 
project  benefits  over  intermediate 
project  outputs 

e.  Adding  additional  detail  in  various 
sections 

f.  Expanding  the  treatment  of  costs  in 

the  manual  ^ 

g.  Providing  for  display  of  significant 
economic  relationships  between  the 
planned  project  and  other  facilities. 

During  July  1979,  public  meetings  will 
be  held  on  the  Principles  and  Standards 
revisions  and  the  Manual  of  Procedures 
fm  Evaluating  Benefits  and  Costs  in 
Water  Resources  Planning  (Level  C)  to 
solicit  comments.  These  meetings  are 
scheduled  for  Los  Angeles.  CA.  St. 

Louis,  MO,  and  Washington,  DC, 
according  to  the  following  schedule: 

July  16-9  a.m.  to  5  p.m.,  Marriott 
Hotel-Airport,  5855  W.  Century  Blvd., 
Los  Angeles,  California. 

July  17 — 9  a.m.  to  5  p.m..  Auditorium, 
Office  of  Personnel  Management 
(Formerly  Civil  Service  Commission), 
1900  E  Street,  N.W..  Washington,  D.C. 

July  24 — 9  a.m.  to  5  p.m.,  Ist  Floor 
Conference  Room,  Mudd  Law  Building, 
Washington  University,  St.  Louis, 
Missouri. 

The  amount  of  time  for  oral 
statements  during  the  meetings  will  be 
limited.  Anyone  planning  to  make  a 
statement  should  write  or  telephone  and 
indicate  which  meeting  will  be  attended 
and  the  time  of  day  preferred: ' 

Wanda  Phelan,  Public  Information 
Officer,  Water  Resources  Council,  2120 
L  Street,  N.W.,  Washington,  D.C.  20037, 
202/254-8290. 

The  Council  will  sdiedule  the  time  as 
closely  as  possible  to  that  requested  and 
will  notify  speakers  as  to  the  time 
allotted. 

it  is  proposed  that  Part  704  of  18  CFR 
be  amended  by  adding  a  new  Subpart  G 
to  read  as  follows: 
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Subpart  Q—Procaduraa  for  Evaluation  of 
NaMonal  Ecoaoailc  Davalopmant  (NED) 
Bonolllaand  Coota  In  Water  Raaourcaa 
Planning  9.avafC) 

PuipOM 

Sec 

704.100  Authority  and  Relation^ip  to  the 
Mnc^lee  and  Standards. 

704.101  Agency  Activities  Covered  by  the 
ManaaL 

704.102  Responsibility  for  Application  of  the 
Manual  Development  of  Agency 
Procedure. 

704.103  Schedule  for  Application  of  the 
Manual. 

704.104  Modification  of  die  Manual. 
701105-704.110  [Reserved) 

General 

701111  Calcidation  of  Net  Benefits. 

704.112  Risk  and  Uncertainty— Sensitivity 
Analysis. 

704.113  Dam  Failure. 

704.114  Ptt^ect  Scaling  Using  Net  Benefits 
Analysis. 

704.115  Ihtifect  Design  Flood. 
701116-701120  (Reserved) 

NED  Benefit  Evahiadon  Procedures 

704.121  Municipal  and  Industrial  (M&I) 
Water  Supply. 

704.122  Agricultural  Water  Supply 
nrr{gation)i 

701123  Agricultural  Flood  Damage. 

701114  A^^cultaral  Drainage. 

704.125  Urban  Flood  Damage. 

701126  Power.  Hydropower. 

704.127  Transportation.  Inland  Navigation. 

704.128  Transportation  (Deep  Water  Ports) 
(Reserved). 

704.129  Recreation. 

704.130  Commercial  Fishing  and  Trappmg 
(Reserved). 

701131  increases  in  Output  Resulting  from 
External  Economies. 

701132  Unemployed  or  Underemployed 
Labor  Resources. 

704.133-704.140  (Reserved) 

NED  Cost  Evaluation  Piocedmes 
701141  Determination  of  Nadonal  Economic 
Development  (N^)  Costs  of  Water 
Resources  Plans. 

701142-701145  (Reserved)  ' 

Authority:  Sec  103,  Pub.  L  80-80;  79  Stot 
24S:42U.S.Cig62a-2. 

Subpart  G— Procedures  for  Evaluation 
of  National  Economic  Development 
(NED)  BenefKa  and  Costs  In  Water 
Resource  Pfenning  (Level  C) 

Porpoae 

S  701100  Autfiorlty  and  relaflonship  to 
Vie  principtes  and  standards. 

On  July  12, 1978,  President  Carter 
directed  the  Water  Resources  Council 
and  its  member  agencies  to  “carry  out  a 
thorough  evaluation  of  current  agency 
practices  for  making  benefit  and  cost 
calculations'*  and  “publish  a  planning 
manual  that  will  ensure  that  benefits 


and  coals  are  calculated  accurately, 
cimsistently  and  in  compliance  with  the 
Principlea  and  Standards  and  other 
applicable  economic  evaluation 
requirements.”  This  manual  of 
procedures  eapplementa  and  implements 
the  Principles  and  Standards 
establish^  by  9ie  Water  Resources 
Council  (WRC)  {Minuant  to  Section  103 
of  the  Watmr  Resources  Manning  Act 
(Pub.  L  8»-«0). 

S  701101  Agency  activities  covered  by 
ttie  manuaL 

(a)  These  proceudures  are  to  be  used 
for  the  evaluation  of  beneficial  and 
adverse  effects  of  Federal  and  Federally 
assisted  water  resources  projects 
covered  in  the  Standards,  Section  LB.2. 
of  the  Principles  and  Standards  and 
Agency  for  International  Dev^pment 
Projects  covered  by  Section  101  of  Pub. 
L  95-148.  The  proc^ures  apply  to  Level 
C  (project)  planning  if  such  projects  are 
subject  to  t^  Principles  and  Standards. 
They  are  applicable  to:  (1)  projects 
which  may  be  approved  by  agency 
administrators,  (2)  projects  requiring 
congressional  authorization,  (3) 
authorized  projects  or  separable  project 
features  of  sucli  projects  not  yet  under 
construction  for  which  agmcies 
currently  prepare  postauthonzation 
planning  documents.  For  the  purpose  of 
implementing  this  manuaL  a  project 
shall  be  considered  under  construction 
when  funds  have  been  appropriated  by 
the  Congress  or  budgeted  by  the 
President  f(»  land  acquisition  or 
physical  construction  activity.  Projects 
for  which  postauthorization  planning 
documents  are  not  required  shall  be 
considered  under  construction  when 
authorized  for  construction. 

(b)  The  Secretary  of  each  Department 
shall  retain  the  discretion  to  review 
those  projects  not  under  construction 
and,  where  deemed  reasonable,  may 
exempt  a  project  from  complying  with 
this  Manual  of  Procedures  or  may 
partially  exempt  a  project  and  direct 
expedite  additional  planning  to  more 
fully  meet  specific  lurocedures.  This 
discretionary  authority  applies  to  those 
projects  not  yet  authorize  for  which 
preauthorization  planning  is  now 
complete  or  will  ^  complete  by  file  end 
of  FY 1980  and  those  authorized  projects 
requiring  postautborization  planning  if 
such  planning  in  now  oonqilete  or  will 
be  oomplete  by  the  end  of  FY  1980. 
Preauthorizatkm  ot  postauthc»izati(m 
planning  shall  be  considered  complete 
when  the  iqip>Kq;Hriate  planning 
documents  have  been  sj^mov^  by  the 
responsible  agency’s  field  (rffice.  Such 
Secretarial  review  hi  provided  to  ensure 
that  adequate  and  reasonable  discretion 


exists  to  prevent  undue  loss  of  time  or 
expenditure  of  pubfic  funds  in  those 
cases  where  ad(fitionaI  planning  is  not 
considered  necessary,  lliia 
discretionary  authority  may  not  be 
exercised  after  July  31, 1981. 

(c)  Authorized  projects  exempted  from 
ctuiqilying  with  the  Principles  and 
Standards  are  also  exempted  from 
complying  with  these  procediures. 

$704,102  Rasponslbllltyforapplleatlonof 
ttw  iiianuai(  (tovalopnwfil  of  agsvicy 
procodufM. 

The  administrator  of  each  Federal 
program  or  Federally  assisted  program 
covered  is  responsible  for  applying  the 
procedures  coverd  in  the  manual.  Each 
Federal  administrator  shaU  adopt  dtese 
procedures  and  fr^ow  diem  in 
establishing  agency  procedures 
necessary  to  supplement  and  implement 
these  procedures.  Agency  procedures 
shall  comply  with  these  procedures 
except  where  compliance  would  be 
inconsistent  wiA  statutory 
requirements.  The  development  of 
agency  procedures  shall  incorporate 
WRC  review  to  insure  consistency. 

$704,103  Srtwdutetorappgcmiowoltlm 
mumiuL 

Those  procedtffes  contained  herein 
which  are  depesufont  upon  Water 
Resources  Council  supplied  data  bases 
shall  be  adopted  by  Ae  responsible 
agency  administrators  immediately 
upon  publication  of  the  necessary  data 
bases.  All  other  procedures  are  to  be 
apphed  by  the  responsilrfe  agency 
administrators  immediately  upon  their 
adoption  by  the  Water  Resources 
Council. 

$704,104  ModHlcadoiioIttioaMnuoL 

These  procedures  will  be  subject  to 
periodic  revistona  as  experience, 
research  and  planning  conditions 
require  such  revision.  Such  revisions  as 
are  necessary  to  insure  foe  use  of  the 
best  current  techniques,  and  accurate 
and  consistent  calc^tions  shall  be 
made  by  foe  Water  Resources  Council 
as  needed. 

$$704,105-704-110  (Roaarvad) 

General 

$704,111  CaleiiMfon  of  net  benefits. 

(a)  Introduction.  Water  resource 
management  plans  often  take  several 
years  to  instalL  Daring  foe  faistaHation 
period,  costs  are  often  incarred  with  no 
immediate  reeliiation  of  benefits.  Once 
installation  ia  oonqilcle.  however,  a  tima 
stream  of  future  boMfita  and  coats 
results.  This  section  provides  guidanoe 
for  the  cakttletioii  of  net  benefits  in 
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recognition  of  the  variation  in  timing  of 
project  costs  and  benefits. 

(b)  Conceptual  basis.  Proper  NED 
analysis  requires  that  project  NED 
benefits  and  costs  be  compared  at  a 
common  point  in  time.  In  order  to  do  this 
the  following  information  is  required: 

(1)  Installation  period.  The  number  of 
years  required  for  installation  of  the 
plan.  Where  staged  installation  is 
proposed  over  an  extended  period  of 
time,  the  installation  period  will  be 
limited  to  that  needed  to  install  the  first 
phase. 

(2)  Installation  Expenditures.  The 
dollar  expenses  expected  to  be  incurred 
during  each  year  of  the  installation 
period. 

(3)  Period  of  Analysis.  The  time 
horizon  for  project  benefits,  deferred 
installation  costs,  and  OM&R  (operation, 
maintenance,  and  replacement]  costs, 
commencing  at  the  end  of  the 
installation  period  and  extending  up  to 
100  years  into  the  future.  The  period  of 
analysis  will  be  further  restricted  for 
purposes  of  NED  analysis  to  be  the 
lesser  of  (i)  the  period  of  time  over 
which  the  plan  will  serve  a  useful 
purpose,  considering  probable 
tec^ological  trends  that  affect  various 
alternatives,  or  (ii)  the  period  of  time 
when  further  discoimting  of  beneficial 
and  adverse  effects  will  have  no 
appreciable  impact  on  project  scaling. 

(4)  Benefit  stream.  The  pattern  of 
expected  benefits  over  the  period  of 
analysis. 

(5)  OM&R  costs.  The  expected  costs 
over  the  period  of  analysis  for  operation, 
maintenance,  and  replacement 
necessary  to  maintain  the  benefit  stream 
and  agreed  upon  levels  of  mitigation. 

(6)  Discount  rate.  That  rate  published 
annually  by  the  Water  Resources 
Council  for  use  in  evaluating  Federal 
water  projects. 

(c)  Net  NED  benefits  of  the  plan  are 
calciilated  in  present  value  terms.  To 
perform  this  calculation,  the  benefit 
stream,  deferred  installation  costs,  and 
OM&R  costs  should  be  discounted  to  the 
beginning  of  the  period  of  analysis  using 
the  applicable  project  discount  rate. 
Installation  expenditures  should  be 
brought  forward  to  the  beginning  of  the 
period  of  analysis  by  charging 
compound  interest  at  the  project 
discount  rate  from  the  date  the  costs  are 
inciured. 

{704.112  Risk  and  uncertainty- 
sensitivity  analysis. 

(a)  Introduction.  This  section  provides 
guidance  for  the  evaluation  of  risk  and 
uncertainty  in  the  formulation  of  water 
resources  management  and 
development  plans.  The  purpose  of  the 


guidance  is  to  provide  the  basis  for 
more  fully  informed  decisions  on  water 
resources  management  and  investment 
by  taking  explicit  account  of  risk  and 
uncertainty. 

(b)  Conceptual  basis.  (1)  Risk. 
Situations  of  risk  are  conventionally 
defined  as  those  where  the  potential 
outcbmes  can  be  described  in  terms  of 
reasonably  well  known  probability 
distributions.  For  example,  if  it  is  known 
that  a  river  will  flood  to  a  particular 
level  on  the  average  of  once  in  20  years, 
this  is  a  situation  of  risk  rather  than  of 
uncertainty. 

(2)  Uncertainty.  In  situations  of 
uncertainty,  potential  outcomes  caimot 
be  well  described  in  terms  of  objectively 
known  probability  distributions. 
Uncertainty  is  characteristic  of  many, 
aspects  of  water  resources  planning. 
Because  of  the  absence  of  Imown 
probability  distributions  to  describe 
uncertain  outcomes,  the  presence  of 
imcertainty  poses  a  substantially  more 
difficult  analytical  problem  than  does 
risk. 

(3)  Sources  of  risk  and  uncertainty,  (i) 
Risk  and  uncertainty  arise  fi'om 
measurement  errors,  as  well  as  fi'om  the 
underlying  variability  of  the  complex 
natural,  social,  and  economic  situations 
in  which  water  management  and 
development  plans  are  formulated.  If  the 
analyst  is  imcertain  because  the  data 
are  imperfect  or  the  analytical  tools 
crude,  then  this  is  measurement  error. 
Variations  due  to  measurement  error 
can  be  addressed  by  attempts  to 
improve  data  and  analytic  techniques. 

(ii)  Natural  randomness  or 
stochasticity  as  a  source  of  variance 
calls  for  different  treatment.  The  future 
is  essentially  unknowable  as  regards 
demographic  and  economic  events  of 
the  occurrence  of  particular  hydorlogic 
or  meteorological  events  at  particular 
times  because  these  events  are  subject 
to  random  influences.  The  question  is 
whether  the  randomness  can  be 
described  by  some  probability 
distribution.  If  there  is  an  historical  data 
base  that  is  applicable  for  the  future, 
then  distributions  can  be  described  or 
approximated  by  objective  techniques. 

(iii)  U  there  is  no  such  historical  base, 
then  me  probability  distribution  of 
future  outcomes  of  demographic, 
economic  or  technological  processes 
must  be  described  subjectively.  The 
success  of  any  such  effort  depends  upon 
the  planner’s  insight  and  jud^ent. 

(4)  Dimensions  of  risk  and 
uncertainty,  project  evaluations.  The 
degree  of  risk  and  uncertainty  will 
generally  differ  among  variou'i  aspects 
of  a  project  In  addition,  the  degree  of 
risk  and  uncertainty  about  aspects  of  a 


project  will  differ  over  time,  that  is, 
benefits  from  a  particular  purpose  or  a 
particular  category  of  costs  might  be 
relatively  certain  during  one  time  period 
and  quite  uncertain  during  another. 
Finally,  the  level  of  uncertainty  will 
differ  at  different  stages  of  the 
analysis — for  example,  between  rough  ' 
screening  and  final  detailed  design 
where  more  precise  analytic  methods 
are  applied. 

(5)  Attitudes.  The  attitudes  of 
decisionmakers  to  risk  and  uncertainty 
govern  the  final  selection  of  projects  and 
of  design  adjustments  to  risk  and 
imcertainty.  In  principle,  the  government 
can  be  neutral  toward  risk  and 
uncertainty,  can  take  positions  on  either 
side  of  neutrality,  or  can  adopt  different 
positions  with  respect  to  various 
programs  and/or  aspects  of  programs. 
Whereas,  the  government  might  be 
neutral  toward  risk  and  uncertainty,  the 
private  sector  might  not  share  this 
neutrality.  Such  differences  in  attitudes 
should  be  taken  into  account  in 
estimating  the  potential  success  of 
projects. 

(6)  The  role  of  the  planner.  The 
planner’s  role  in  dealing  with  risk  and 
uncertainty  is  primarily  to  characterize 
to  the  extent  possible  the  different  levels 
of  risk  and  uncertainty  relating  to  a 
project  and  to  describe  these  in  a  clear 
way  to  decisionmakers  in  order  to 
facilitate  more  fully  informed  decisions 
on  projects  and  programs.  In  addition, 
the  planner  should  suggest  various 
adjustments  in  project  design  that  might 
reflect  different  attitudes  on  the  part  of 
decisionmakers  to  risk  and  uncertainty. 
Finally,  the  planner  should  incorporate 
adjustments  in  project  designs  that 
reduce  downside  risk  without  cost  in 
terms  of  expected  values. 

(c)  Planning  setting.  (1)  As  a  general 
rule,  it  should  be  assumed  that  the 
setting  in  which  water  resources 
projects  are  developed  implies  some  risk 
and  uncertainty  as  to  nearly  every 
aspect  of  a  project.  Some  types  of  risk 
and  uncertainty  will  be  dealt  with  in 
terms  of  national  planning  parameters — 
for  example,  ranges  of  population 
projections  and  other  principal 
economic  and  demographic  variables. 
Other  types  of  risk  and  uncertainty  will 
be  dealt  with  in  terms  of  project  or 
regional  estimates  and  forecasts.  Where 
projects  are  related  to  other  projects  and 
programs  in  their  risk  and  uncertainty 
aspects  (i.e.,  interrelated  hydrologic 
systems)  reasonable  attempts  should  be 
made  to  see  that  the  same  analyses  and 
presumed  probability  distributions  are 
used  for  the  different  related  projects 
and  programs. 
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(2)  The  ri^  and  uncertainty  aspects  of 
projects  are  likely  to  be  seen  and 
analyzed  differently  as  planning 
proceeds  from  rough  screening  to 
detailed  project  proposals.  An  eUori 
should  be  made,  therefore,  to  relate  the 
techniques  used  in  characterizing  and 
dealing  with  risk  and  uncertainty  to  the 
stage  of  the  planning  process. 

(3)  The  resources  available  for 
analyzing  risk  and  uncertainty,  should 
be  allocated  to  such  assessments  that 
appear  to  be  the  most  important  with 
respect  to  their  effects  on  project  and 
program  design.  It  should  not  be 
assumed  beforehand  that  one  or  another 
variable  is  a  more  important  source  of 
risk  and  uncertainty.  Rather,  it  is  better 
to  investigate  and  react  accordingly  by 
allocating  study  efforts  where  they  will 
be  moat  useful  in  dealing  with 
measurement  errors  and  natural  sources 
of  risk  and  uncertainty. 

fd)  Evaluation  procedures.  (1)  Those 
aspects  of  project  evaluation  that  can  be 
characterized  by  a  probability 
distribution  based  On  reasonably  firm 
data,  such  as  hydrologic  risk,  should  be 
treated  by  standard  methods  of  risk 
evaluation  that  have  been  developed  by 
Federal  agencies  and  others.  Most 
aspects  of  projects  that  are  surrounded 
by  risk  and  uncertainty,  however, 
cannot  be  characterized  by  probability 
distributions  that  have  a  reasonable 
empirical  basis. 

(2)  A  first  step  in  dealing  with  this 
problem  is  to  describe  why  the  pi'oject 
Of  aspects  of  it  are  uncertain,  as  well  as 
the  time  periods  in  which  different 
degrees  of  uncertainty  are  thought  to  be 
present  A  range  of  reasonably  likely 
outcomes  can  then  be  described  by 
using  sensitivity  analysis — the  technique 
of  varying  assiunptions  as  to  alternative 
economic,  demographic,  environmental, 
and  other  factors,  and  examining  the 
effects  of  these  varying  assumptions  on 
outcomes  of  benefits  and  costs.  In  some 
cases  and  some  stages  of  planning,  this 
approach,  when  accmnpanied  by  a 
careful  descripticm  of  the  dimensimis  of 
uncertainty,  will  be  sufficient.  It  can  be 
accompanied  by  design  adaptations  of 
the  project  that  would  represent 
different  types  of  preferences  as  to 
uncertainty. 

(3)  An  additional  step  is  to 
ch^acterize  the  range  of  outcomes  with 
a  set  of  subjective  probability  estimates. 
Where  it  is  appropriate  to  do  this, 
methods  for  manipulating  the  subjective 
probability  estimates  can  then  be  used. 
However,  if  numerical  estimates  of 
subjective  probability  are  given,  it 
should  be  made  clear  in  the  project 
report  that  these  are  subjective  and  thus 
do  not  have  the  same  objective  basis 


that  dmreclerizes  a  long  hydrologic 
record.  Moreover,  sul^tive  probability 
distributions  should  be  chosen  and 
justified  carefully  in  each  case;  and 
some  descrqrtioo  of  the  impacts  on 
design  of  using  other  subjective 
distributioaB  m  the  pculit^ar  case 
should  be  given.  As  with  die  previous 
approach,  various  design  ahematives 
that  would  reflect  different  preferences 
toward  uncertainty  can  be  suggested, 
along  with  a  description  of  the  type  of 
preferences  that  would  make  each 
adaptation  ai^wt^iiriate. 

(4)  As  a  further  step,  utility  functimis 
can  be  used  in  conjunction  with 
assessmaats  of  uncertainty  to  explore 
the  design  adaptatiems  that  would  be 
relevant  to  different  types  of  utility  or 
preference  functions.  If  public 
preferences  are  well  known,  these  could 
be  used  to  illustrate  to  decisionmakers 
what  the  best  design  would  be  given  the 
uncertanities  and  preferences  in  the 
particular  case.  If  preferences  are  not 
well  known,  justii^tion  for  selection  of 
various  utility  functions  should  be  givea 
These  should  be  used  only  to  illustrate 
the  effects  on  design  of  various 
preferences. 

(5)  At  any  level  ci  analysis,  the 
planner  should  take  into  account  the 
differences  in  risk  and  imcertainty 
among  project  purposes  and  costs, 
among  time  periods,  and  among 
different  stages  of  planning. 

(6)  One  guide  to  the  use  of  the 
tedmiques  presented  here  is  contained 
in  Table  1.  The  guiding  concept  is  that 
more  amqilex  techniques  %vill  generally 
be  employed  as  plaiming  proceeds  from 
initial  devek^unmt  and  screening  of 
alternatives  to  the  analysis  and 
presentation  of  the  final  set  of 
alternative  {dans.  For  example, 
sensitivity  analysis  may  be  most  useful 
and  applicable  in  the  eariier  stages  of 
planning  i^iere  the  concern  is  to 
understand  ain^  factors  or  relatively 
general  muh^^factor  relationships. 
Mttltiple^fiactor  sensitivity  analysis  in 
which  the  joint  effects  or  correlations 
among  underlying  parameters  are 
studied  in  greater  ^pth,  may  be  much 
more  important  in  the  detailed  analytic 
stage  than  in  the  screening  stage. 

(7)  Similariy.  analysis  of  risk  and 
uncertainty  enqdoying  subjective  or 
objective  probal^ty  distributions  is 
more  ajqfiropriate  in  the  detailed 
analytic  stage.  AHhough  hydrologic  and 
ecmiomic  probabilities  may  be  used  in 
the  screening  stage,  the  full  use  of 
independent  and  joint  probability 
distribtttiona.  possibly  enq;>loying 
computer  ahn^tioB  methods  to 
describe  expected  values  and  variances. 


should  be  primarily  reserved  for  the 
detailed  stage. 

TablU  1.— /4Ma*«  TmkmtaAepioactm  t^Risk 


Plmdng  Taaha 

Apiiraaclt 

StwaainA  Dotalad  Fmal 

SSamaUM*  analyaisaf  preaanlation 
paafaefa  af  affamafhMS 

a  X  .  _ 

The  dw  of  obiicUw 
and  subisetive 
pratMbHV 

lluetralwe  appicaten 
of  preferen^  and 

V  a 

(8)  Although  preferences  and  decision 
rules  can  be  ns^  to  give  perspective  on 
alternative  designs  diroughout  the 
planning  process,  the  formal  importance 
of  using  these  will  be  greater  at  the 
stage  of  displaying  ahemative  designs 
responsive  to  alternative  preferences 
about  risk  and  uncertainty.  Here,  the 
planner  must  be  familiar  with  the  role  of 
risk  and  uncertainty  in  dedaions  in 
order  to  develt^  the  appropriate 
displays  of  information. 

(e)  Problems  ia  application.  (1) 
Distinguislung  among  assessments  of 
risk  and  uncertainty,  design 
adapUitiona,  tad  attitudes.  The 
differences  among  die  underlying  risk 
and  uncertainty,  the  design  adaptations 
to  these,  and  the  preferences  of 
decisionmakers  should  be  kept  clear 
throughout  the  analysis.  The  first  two 
depend  [ximarily  on  tedmical  expertise 
and  the  last  is  the  set  of  preferences  that 
determines  the  final  des^  in  terms  of 
attitudes  toward  risk  and  uncertainty. 

(2)  General  and  specific  adfustments. 
Adjustments  in  project  evaluation  to 
risk  and  oncmiainty  can  be 
characterized  as  general  and  specifia 
General  adjustments  have  been  used  to 
reflect  conservative  attitudes  toward 
risk  and  uncertainty. 

They  include  the  addition  of  a 
premium  rate,  overestimations  of  costs, 
underestimation  of  benefits,  and 
limitation  on  the  period  of  analysis. 

Such  general  adjratments  arc  not 
usually  appropriate  for  public 
investment  dedsioos  b^use  they  tend 
to  obscure  the  d^erences  in  uncertainty 
that  characterize  different  aspects  of 
projects  and  {wograms.  It  is  preferable 
instead  to  m^e  eigdicit  assessments  of 
the  different  degrees  of  uncertainty  that 
are  thought  to  characterize  different 
aspects  (A  pnqect  or  program,  and  to 
suggest  adjustments  spe^c  to  each 
aapect  T^e  ^wcific  ad^tments 
should  be  desired  to  illustrate  the 
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consequences  of  alternative  preferences 
%vith  respect  to  risk  and  uncertainty. 

(f)  Report  and  display  procedures. 

The  basic  principle  of  reporting  and 
displaying  the  assessment  of  risk  and 
uncertainty  in  project  evaluation  is  that 
these  assessments  should  be  fully 
reported  in  a  manner  that  makes  clear  to 
the  decisionmaker  the  types  of  risks  and 
uncertainty  that  are  believed  to  affect 
the  project,  the  adjustments  in  project 
design  that  might  be  made  to  adapt  to 
the  effects  of  risk  and  uncertainty,  and 
the  gains  and  losses  in  various 
dimensions  that  might  accrue  from  these 
various  adjustments.  The  report  and 
display  sections  should,  where  feasible, 
describe  the  types  of  risk  and 
uncertainty  that  are  thought  to  affect 
each  aspect  of  the  project,  where  these 
differ  from  aspect  to  aspect  and  as  to 
time  period. 

§704.113.  Dam  failure. 

(a)  A  study  was  made  to  determine 
whether  or  not  a  practical  procedure  for 
quantifying  the  project  economic  costs 
of  dam  failure  could  be  developed.  This 
study  resulted  in  the  development  of  a 
procedure  based  on  a  consistent 
estimate  of  probability  of  failure. 
However,  it  has  been  concluded  that  the 
available  historical  record  is  not  a 
sufficient  basis  for  estimating  the  future 
probability  of  failure  of  all  dams 
constructed  by  Federal  agencies, 
particularly  in  view  of  the  recent 
emphasis  on  dam  safety.  Since  the 
probability  of  failure  cannot  be 
adequately  quantified,  a  practical 
prdcedure  cannot  be  offered  at  this  time. 

(b)  Although  probability  of  failure 
cannot  be  adequately  quantified,  the 
construction  of  dams  and  other 
structures  obviously  intoduces  some  risk 
of  losses  associated  with  failure.  Since 
these  losses  cannot  be  quantified  in 
terms  of  project  enconomic  costs,  an 
effort  will  be  made  to  develop 
procedures  for  quantfifying  such  losses 
in  terms  of  increases  in  hazards  to  life, 
health,  safety,  and  catastrophic 
economic  and  environmental  losses 
when  this  manual  is  completed. 

§704.114  Project  scaling  using  net 
benefits  analysis. 

(a)  The  maximization  of  net  benefits 
approach  will  continue  to  be  used  for 
scaling  the  level  of  development  for  the 
NED  alternative  within  a  given  project 
as  prescribed  in  the  P&S.  An  alternative 
other  than  the  NED  may  be 
recommended  for  implementation, 
however,  to  (1)  achieve  a  greater  level  of 
service  to  the  EQ  objective  or  (2)  satisfy 
other  project  scaling  criteria  (i.e.,  design 
flood). 


(b)  When  such  departures  are  made, 
the  relevant  impacts  (economic, 
environmental  and  social)  of  the 
recommended  alternative  will  be 
displayed  against  those  of  the  NED  in 
sudi  a  manner  so  as  to  permit  a 
comparison  of  the  tradeoffs.  Other 
alternatives  which  are  important  to 
selection  of  the  recommended 
alternative  will  continue  to  be  displayed 
for  comparison  purposes. 

§704.115  Prefect  design  flood. 

(a)  Structmal  and  nonstructural  flood 
hazard  reduction  components  may  be 
sized  to  protect  against  inundation  by 
floods  of  various  magnitude.  Design 
sizes  to  protect  against  larger  floods 
achieve  greater  economic  benefits  and 
provide  greater  safety  for  the  lives  and 
property  of  the  people  protected. 
However,  they  do  so  at  a  greater  cost 
and  sometimes  greater  environmental 
and  social  disruption.  Project  sizing  is 
the  process  of  determining  the  design 
level  of  protection  that  achieves  the  best 
balance  between  a  project  too  small  to 
achieve  acceptable  benefits  and  safety, 
and  a  project  so  large  as  to  be  an 
uimecessary  burden  to  the  taxpayer  and 
to  the  natural  and  social  environments. 

(b)  The  criterion  of  economic 
efficiency  is  one  approach  to  resolving 
the  design  flood  issue.  This  approach 
provides  a  basis  for  identification  of  the 
design  flood  that  maximizes  project  net 
benefits.  The  theoretical  soundness  of 
departures  fi'om  this  approach  to  design 
flood  selection  depends  on  whether  or 
not  the  specific  criteria  being  used  are 
legitimate,  and  if  optimality  with  respect, 
to  them  varies  fi'om  optimality  with 
respect  to  economic  efficiency.  A 
common  example  of  criteria  used  in 
flood  control  project  scaling  is  the 
personal  safety  and  peace  of  mind  of 
residents  in  flood-prone  areas. 
Determining  the  soundness  of  specific 
departures  firom  economic  optimality 
requires  empirical  information  on  how 
economic  benefits,  hazards  to  life,  and 
other  objectives  are  handled  in  project 
scaling. 

(c)  There  are  alternative  criteria  to 
economic  optimality  which  have 
relevance  to  scaling  decisions  for  flood 
control  projects.  Wherever  a  project 
design  flood  level  differs  fi*om  the  level 
of  protection  at  which  net  economic 
benefits  are  maximized,  there  shall  be  a 
displuy  and  comparison  of  the  plan 

^  which  maximizes  net  economic  benefits 
and  the  plan  which  departs  fix)m  net 
economic  benefit  maxWzation.  The 
economic,  environmental,  and  social 
effects  of  each  plan  shall  be  displayed  in 
such  a  manner  as  to  permit  a 


comparison  of  the  tradeoffs  involved  in 
choosing  either  aitemative. 

§§704.116-704.120  [Reaarved]  • 

NED  Benefit  Evaluation  Procedures 

§  704.121  Municipal  and  Industrial  (M&l) 
water  supply. 

(a)  Introduction.  (1)  This  section 
provides  procedural  guidance  for  the 
evaluation  of  NED  benefits  to  municipal 
and  industrial  (M&I)  water  supply 
features  of  Federal  water  resource 
management  plans.  External  economies 
and  employment  benefits  are  covered  in 
sections  704.131  and  704.132,  and  have 
therefore  been  omitted  from  this 
discussion.  The  procedures  apply 
equally  to  both  structural  and 
nonstructural  plan  elements. 

(2)  Municipal  water  incudes  that 
water  which  is  withdrawn  from  a 
community  water  supply  by  residential, 
conunercial,  institutional,  governmental, 
and  other  nonindustrial  users.  Industrial 
water  use  is  meant  to  include  any  water 
use  by  manufacturing  firms  which  may 
be  self-supplied  by  those  firms,  which  is 
separately  supplied  to  those  firms,  or 
wMch  is  withdrawn  from  the  community 
system  but  separate  from  municipal 
water  use  for  analytical  purposes.  In 
some  cases,  the  use  of  water  from  a 
community  system  by  manufacturing 
firms  is  considered  separately;  in  others 
all  or  some  of  it  is  included  as  municipal 
water  use. 

(3)  The  benefit  value  to  be  estimated 
using  this  procedure  represents  the  M&I 
benefits  of  Federal  projects  at  the  raw 
water  or  wholesale  value. 

(b)  Conceptual  basis.  (1)  The  NED 
benefit  is  the  increase  in  the  value  of 
goods  and  services  attributable  to  M&I 
water  plan  elements  under  anticipated 
future  conditions  with  the  plan  versus 
without.  Such  benefits  are  expressed 
through  society’s  willingness-to-pay  for 
water,  adjusted  as  is  appropriate  for 
consideraiton  of  quality  and  probability 
of  delivery.  To  estimate  water  supply 
benefits  on  the  basis  of  a  willingness-to- 
pay  measure  requires  that  the  actual 
demand  cimve(s}  be  known  throughout 
the  required  range. 

(2)  If  a  single  price  were  employed, 
however,  and  that  price  would  be 
reasonably  predicted  for  the  forecast 
period,  the  forecasting  procedure  would 
yield  a  single  point  on  the  demand 
curve:  the  forecast  price  and  forecast 
quantity.  The  remainder  of  the  demand 
curve  would  be  determined  in 
accordance  with  the  assumed  response 
of  quantity  demanded  to  variations  in 
price.  (The  measure  of  price  response 
usually  employed  is  the  price  elasticity 
of  demand,  obtained  empirically  at  a 
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single  point,  the  mean  of  a  set  of  data 
having  a  relatively  small  range.) 

(3)  In  most  market  situations,  water 
users  are  not  obliged  to  reveal  the 
extent  of  their  true  willingness-to-pay 
for  the  water  used.  Comparison  of 
historical  records  of  water  use  in 
relation  to  price  indicates  only  the 
marginal  willingness-to-pay.  In  the 
absence  of  the  direct  measures  of 
willingness-to-pay,  therefore,  indirect 
measures  will  be  used. 

(4)  The  alternative  cost  approach  will 
serve  this  purpose.  This  approach 
utilizes  a  community’s  willingness-to- 
pay  for  alternative  levels  of  supply  or 
reductions  in  demand  as  the  basis  for 
benefits.  The  alternative  cost  measure  of 
benefits  is  conceptually  correct  if  two 
conditions  hold:  first,  the  gross  benefits 
of  the  alternative  must  be  the  same  as 
those  of  the  project  under  consideration; 
and,  second,  the  alternative  must  be  one 
that  would  be  installed  if  the  project 
under  consideration  is  not  undertaken. 
This  second  condition  requires  that  the 
alternative  be  the  most  likely 
alternative. 

(5)  The  NED  benefits  of  nonstructural 
M&I  water  supply  plans  are  measured  in 
principle  by  societ/s  willingness-to-pay 
for  them,  llie  alternative  cost  measme 
can  be  employed  directly  if  it  can  be 
assumed  that  the  willingness-to-pay  of 
water  supply  users  for  Cueing  demand 
is  the  same  as  their  willingness-to-pay 
for  meeting  demands.  Where  this  is  not 
entirely  the  case,  suitable  adjustment 
must  be  made  to  account  for  the 
differences  between  water  users’-- 
willingness-to-pay  for  reducing  demand 
and  their  willingness-to-pay  for  meeting 
demands. 

(6)  All  alternatives  are  to  be  evaluated 
on  the  same  NED  cost  concepts. 

(c)  Planning  Setting.  (1)  Without 
Project  Condition.  The  without 
projection  condition  is  defined  as  the 
most  likely  conditon  expected  to  exist  in 
the  future  in  the  absence  of  a  water 
resource  management  plan  and  any 
changes  in  laws  and  public  policy. 
Several  specific  assumptions  are  to  be 
considered  in  the  without  condition. 

(i)  Existing  water  supplies.  Existing 
water  supplies  are  assumed  to  be  part  of 
the  without  project  condition. 
Adjustments  should  be  made  to  account 
for  anticipated  changes  in  water  supply 
availability  due  to  age  or  increasing 
environmental  restrictions. 

(ii)  Additional  water  supplies.  The 
without  project  condition  will  also 
generally  include  those  water  supplies 
which  are  under  construction  unless 
there  is  reasonable  doubt  that 
construction  will  be  completed. 


(iii)  Conservation  measures.  The 
without  project  condition  must  include 
the  effects  of  implementing  all 
reasonably  expected  nonstructural  and 
conservation  measures  required  by  or 
encouraged  by  Federal,  State,  and  local 
policies,  and  by  private  actions.  Care 
should  be  taken  to  verify  and  support 
the  responsibleness  of  the  expected 
implementation  of  each  measure,  and 
the  probable  time  of  implementation. 

(iv)  Defining  Existing  Demand.  (A) 
Water  supplied  for  mimicipal  and 
industrial  purposes  within  a  community 
is  the  aggregation  of  many  uses  within 
may  use  sectors,  each  su^  use  being 
potentially  responsive  to  different  sets 
of  explanatory  variables.  Water  use 
increases  with  the  number  of  water 
using  activities,  and  with  the  intensity  of 
use  within  each  activity.  Water  uses  are 
typically  aggregated  to  some  degree,  and 
associated  with  some  scale  variable 
which  represents  the  number  and 
relative  magnitude  of  uses  within  the 
aggregation.  Intensity  of  use  is 
represented  by  additional  descriptive 
and  economic  variables. 

(B)  Water  use  at  the  present  time  can 
be  explained,  when  suitably 
disaggregated,  in  terms  of  variables 
which  represent  the  principal 
determinants  of  water  use.  Present 
water  use  will  generally  include,  but  not 
be  limited  to,  the  following  sectors  and 
include  an  analysis  of  the  appropriate 
determinants. 

(1)  Residential  Sector.  This  generally 
indudes: 

(1)  Number  of  households  subdivided 
into  single-family  detached  dwellings 
and  multifamily  dwellings 

(ii)  Number  of  persons  per  household 

(iii)  Delineation  of  seasonal  water  use 
for  lawns  and  garden  use,  maximum 
summer  temperatures,  summer 
predpitation,  etc. 

(iv)  Intensity  of  water  use  by:  number 
of  water-using  fixtures  in  use  by  each 
household,  family  income  levels,  and 
pricing  polides. 

(2)  Commercial  sector.  This  includes 
water  use  for  retail  and  wholesale  trade, 
offices,  hospitals,  schools,  medical 
laboratories,  restaurants,  service 
industries,  etc. 

(i)  Number  of  employees  by  sector; 

(ii)  Service  area  population 
(customers  served);  and 

(iii)  Delineation  of  seasonal  water  use 
for  lawn  irrigation,  air  conditioner 
operation,  or  recreational  uses  such  as 
swimming  pools,  golf  coiirses,  etc. 

(3)  Industrial  sector.  This  generally 
indudes  all  manufacturing  industries, 
where  inputs  are  converted  by  means  of 
some  technological  process  into 
manufactured  goods.  Water  is  used  for 


sanitary  purposes  and  as  inputs  to 
production. 

(i)  Sanitary  uses  are  determined  by. 
number  of  employees  and  pricing 
policies. 

(ii)  Input  to  production  water  uses  are 
determined  by  amount  of  water  needed 
to  produce  pr^uct  output  pricing 
polides  for  water,  and  price  of  other 
related  inputs  to  production  process. 

(4)  Additional  uses.  This  sector 
indudes  all  water  uses  not  induded  in 
the  sectors  above  and  can  be  grouped  as 
public  and  unaccounted  for  water  use. 

(i)  Unmetered  water  service  to  public 
buildings, 

(ii)  Water  for  fire  protection,  street 
deaning,  or  mains  flushing,  and 

(iii)  Water  loss  to  leakage  and 
distribution,  main  breakage,  etc. 

(C)  The  service  area  population  can 
be  used  to  determine  total  water  use  for 
this  sector,  or  stated  public  and 
unaccounted  for  use  can  be  determined 
as  a  fixed  fi’action  of  the  sum  of  use  in 
other  sectors. 

(D)  The  purpose  of  considering  as 
many  explanatory  variables  as  possible 
is  the  need  to  explain  the  variance 
which  can  be  found  among  observations 
of  water  use  in  difference  communities, 
and  trends  in  water  use  whidi  occur  in 
any  given  community.  While  some 
differences  will  doubtless  remain 
unexplained,  for  reasons  noted,  any 
determinant  of  water  use  which  reduces 
the  unexplained  fi'action  of  variance  by 
some  significant  amount  should  not  be 
ignored.  Determining  the  true 
effectiveness  of  a  water  conservation 
measure  or  a  water  conservation  plan 
requires  the  ability  to  separate  forecast 
water  use  in  each  use  category,  and  to 
take  into  consideration  the  relationship 
between  such  variables  as  price  and 
water  use. 

(v)  Forecasting  future  demand.  (A) 
Once  current  levels  of  water  use  for  a 
given  community  are  estimated,  the  next 
step  is  to  estimate  future  levels  of  water 
use.  To  do  so  requires  two  sets  of 
assumptions:  (7)  those  pertaining  to 
changes  expected  in  the  levels  of 
explanatory  variables;  and  [2)  those 
pertaining  to  changes  expected  in  the 
relationships  between  specific 
explanatory  variables  and  related  water 
use. 

(B)  In  the  first  case,  the  future  levels 
of  such  determinants  of  water  use  as 
niunber  of  housing  units,  population  per 
household,  water  price,  etc.,  must  be 
predicted  prior  to  obtaining  a  forecast  of 
water  use.  While  these  predictions  can 
be  viewed  simply  as  the  assumptions 
upon  which  the  water  use  forecast 
depends,  and  may  be  augmented  by 
providing  several  sets  of  alternative 
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future  levels  that  result  in  several 
alternative  water  use  forecasts,  care 
must  be  taken  that  they  comprise  a 
consistent  set  of  assumptions, 
amounting  to  a  plausible  future  state  of 
affairs. 

(C)  The  second  set  of  required 
assumptions  refer  to  the  coefficients,  or 
the  functional  form,  of  the  water  use 
estimating  model  One  assumption  of 
this  type  would  hold  that  water  use  wiU 
continue  to  respond  to  its  determinants 
in  the  hiture  as  it  has  in  the  past:  Le., 
coefficients  and  functional  forms  would 
be  unchanged.  Alternative  assumptions 
which  contemplate  changed 
relationships  must  specify  the  nature 
and  the  amount  of  expected  change. 

(D) An  exception  to  this  procedure 
may  be  indicated  in  cases  where  water 
conservation  measures  have  been 
implemented  in  the  past,  or  are  expected 
to  be  implemented  in  the  future.  Such 
measures  may  consist  of  changes  in  the 
techncdogy  of  water  use  (water-saving 
plumbing  fixtures)  or  of  changes  in 
habits  of  water  use  (voluntary 
conservation  efforts,  or  water  use 
regulations).  Such  changes  will  appear 
to  alter  the  relationship  between 
traditional  determinants  of  residential 
water  use  (number  of  households, 
population  per  household,  income,  price, 
etc.)  and  resulting  water  use. 

(2)  With  project  condition,  (i)  The 
with  project  condition  is  defined  as  the 
most  likely  condition  expected  to  exist 
in  the  future  with  a  given  water  resource 
management  alternative.  The  laws  and 
policies  used  for  the  without  project 
condition  shoudl  be  used  for  the  with 
project  condition.  The  following 
discussion  relates  to  the  alternatives  to 
be  considered  under  the  with  project 
condition. 

(A)  The  primary  functin  of  alternative 
plans  will  be  to  alleviate  unsatisfactory 
conditions  or  satisfy  a  need  that  exists 
or  will  exist  in  the  ffiture  without  the 
management  programs  or  projects  under 
consideration. 

(B)  Each  Alternative  plan  considered 
should  achieve  equivalency  with  respect 
to  providing  the  same  ecomonic  utility 
(value)  to  consumers  of  water.  The  goal 
of  each  alternative  plan  is  to  close  ffie 
gap  between  demand  and  supply.  Each 
plan  should  include  measures  to  balance 
supply  and  demand  over  time. 

(Q  Alternative  plans  considered 
should  consider  aU  technically  feasible 
means  of  meeting  future  water  needs, 
whether  by  augmentation  of  present 
supplies;  increasing  the  efficiency  of  use 
of  present  supplies;  and/or  reducing 
fuhu«  demands. 

(D)  Alternative  plans  can  differ  in 
their  timing  as  well  as  in  their  physical 


characteristics.  The  optimal  timing  of 
projects  and  of  individual  project 
features  should  be  considered  in 
development  of  alternative  plans. 

Staged  development  would  provide 
meffiods  of  meeting  increasing  demands 
over  time.  The  cost  of  such  staging 
should  be  discounted  to  current  v^ues. 

(E)  At  least  one  alternative  will  be 
developed  which  makes  maximum 
possible  use  of  nonstructural  measures. 
In  the  case  of  municipal  and  industrial 
water  supply,  nonstructural  means  may 
include  water  conservation  practices. 
These  practices  include,  but  are  not 
limited  to:  measures  to  increase  the 
yield  of  watersheds  or  to  alter 
precipitation  patterns;  schemes  for 
interconnect!^  existing  water  supply 
systems  for  greater  utilkation  of 
available  supplies;  changes  in  water  use 
practices  (resulting  from  regulations, 
restrictions,  or  appeals  for  voluntary, 
changes);  installation  and  use  of 
watersaving  plumbing  fixtures;  pricing 
policies  designed  to  alter  water  use 
practices;  programs  intended  to  reduce 
losses  from  reservoirs,  transmission 
facilities,  and  distribution  systems;  and 
contingent  measimes  for  reducing  water 
use  during  critical  periods,  such  as 
droughts.  In  every  case  the  action  has 
the  effect  of  reducing  the  quantity  of 
water  that  must  be  suppli^  at  a  given 
time,  compared  to  what  would  be 
required  had  the  conservation  measure 
not  been  implemented. 

(ii)  Care  shall  be  taken  in  generating 
each  alternative  to  insure  that  the 
proposed  structural  and  nonstructural 
measures  are  not  already  in  the  process 
of  implementation,  and  thus  a  part  of  the 
“without  project”  condition. 

(d)  Evaluation  Procedure.  (1)  General. 
The  following  steps  are  necessary  to 
estimate  NED  benefits  that  woidd 
accrue  to  one  or  more  alternative  plans 
for  pro\iding  M&I  water  supply 
management  programs.  The  level  of 
effort  expend^  on  each  step  depends 
upon  the  nature  of  the  proposed 
development,  the  state-of-the-art  for 
accurately  refining  the  estimate,  and  the 
sensitivity  of  project  formulation  and 
justification  to  the  estimate. 

(i)  Identify  the  study  area.  The  study 
area  is  defined  as  the  area  within  which 
significant  project  impacts  will  be 
incurred  from  the  use  of  M&I  water 
supplies.  Included  in  the  delineation  of 
the  study  area  should  be  a  subdivision 
of  those  receiving  direct  benefits  from 
the  use  of  M&I  water  supply  and  those 
indirect  areas  where  the  provision  of 
M&I  water  supply  will  generate  external 
economies  and/or  diseconomies. 

Output:  Delineation  of  the  geographic 
area  for  defining  current  supplies,  future 


demand,  and  potential  alternative 
sources  of  supply. 

(ii)  Delineate  available  municipal  and 
industrial  water  supplies.  The  planner 
will  identify  all  current  sources  of 
supply  available  to  the  M&I  water  user. 
Included  in  this  analysis  will  be  all 
existing  supply  sources,  all  new  supplies 
currently  imder  construcfion  and  the 
continuance  of  all  nonstructural  (i.e. 
water  conservation)  measures  already 
being  implemented.  Output:  Delineation 
of  existing  supplies  and  management 
programs. 

(iii)  Estimate  future  demand  for  M&I 
water  supply.  (A)  The  planner  will 
assemble  all  data  necessary  to  project 
the  future  demand  for  M&I  water 
supplies  under  the  without  project 
condition. 

The  projections  should  be  based  on 
disaggregated  projections  by  sector  as 
described  under  the  without  project 
planning  setting.  Thes  data  may  be 
obtained  from  local  or  State  sources 
and/or  be  generated  by  the  Federal 
agency.  The  planner  will  determine  the 
validity  of  all  data  obtained  from  local. 
State,  and  private  organizations. 

(B)  Water  demand  forecasts  will  be 
developed  by  relevant  time  period  for 
each  use  sector.  Included  in  these 
projections  should  be  the  impact  of 
relevant  water  conservation  measures 
which  could  reasonably  be  expected  to 
be  installed  without  the  project  Water 
conservation  measures  may  include,  but 
are  not  limited  to,  long-term  measures, 
loss  reduction  programs,  and  contingent 
or  drought  managment  measures.  A 
measure-by-measure  analysis  of  the 
reasonableness  of  the  proposed 
inclusions  in  the  without  project 
condition  should  be  provided. 

Consideration  of  disaggregated 
determinants  of  water  use  will  produce 
forecasts  of  future  water  use  which 
should  reflect  changes  in  the  character 
or  economic  development  of  the  area 
served,  reflect  the  effect  of  changes  in 
price  on  the  use  of  water,  reflect  the 
impact  of  conservation  measures,  and 
provide  useful  estimates  of  water  use 
during  specified  peak  periods.  OUTPUT: 
Future  estimates  of  municipal  and 
industrial  water  supply  demand  for 
appropriate  forecast  dates. 

(iv)  Compare  available  water  supply 
with  projected  future  demand.  The 
planner  will  compare  the  projected 
demand  defined  in  Step  (iii)  with  the 
available  supplies  delineat^  in  Step  (ii) 
to  determine  if  any  unmet  needs  exist  in 
the  study  area.  Comparison  of  future 
water  requirements  with  available 
supplies  indicates  the  size  of  the  gap . 
that  may  exist  between  supply  and 
demand.  If  a  gap  exists  between  future 
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demand  for  water  and  existing  supplies, 
then  alternative  plans  will  be  developed 
to  reduce  and/or  close  the  gap.  (In  some 
cases,  management,  efficiency,  and 
conservation  measures  might  be 
worthwhile  as  in  NED  basis  even  in  the 
absence  of  supply  and  demand 
differences.)  OUTPUT:  Identification  of 
future  M&I  water  supply  demands  which 
could  be  met  through  the  development 
of  alternative  supply  plans. 

(v)  Develop  alternative  plans  to 
balance  supply  and  demand.  (A) 
Alternative  plans  will  be  developed  to 
balance  supply  and  demand  and  close 
the  gap  discovered  during  the 
comparison  of  existing  supply  and  future 
demand  in  Step  (iv).  Guidance  provided 
under  "Planning  Setting”  for  with 
project  analysis  will  be  employed  in 
developing  alternative  plans. 

(B)  The  range  of  technically  feasible 
supply  augmentation  schemes  available 
to  the  affected  study  area,  either 
individually  or  collectively,  should  be 
considered.  These  schemes  should  be 
identified  through  analysis  of  the  total 
water  resource  of  the  region,  allowing 
for  present  and  expected  competing 
uses. 

(C)  Consideration  will  be  given  to 
balancing  supply  and  demand  through 
water  conservation  measures,  not 
already  included  in  the  demand 
forecasts,  which  would  be  taken  to  limit 
water  use.  These  actions  may  include 
various  water  conservation  measures,  or 
they  may  include  constraints  on  the 
growth  and  economic  development  of 
the  community.  Consideration  should 
also  be  given  to  balancing  the  losses  of 
occasional  shortfalls  against  the  savings 
that  would  accrue  from  the  lower 
investments  which  permit  occasional 
shortfalls.  (In  calculating  the  costs  of 
shortfalls,  the  costs  of  public  health  and 
safety  measures  that  might  be  required 
should  be  included.) 

(D)  In  developing  alternative  plans, 
the  following  general  gmdance  is  given. 
Alternative  plans  may  be  formula tedLto: 

(1)  Include  drought  contingency 
measures, 

[2)  Reduce  demand  through  the  use  of 
conservation  measures  (i.e.,  pricing 
policies). 

(J)  Improve  management  of  existing 
supplies  to  reduce  losses  and  wasteful 
uses,  and 

(4)  Consider  development  of  new 
supplies  based  on  eocaxiaaic  effidecicy. 

Output*  The  raoM  at  reaeonaUy 
feasible  Federal  MJd  water  ssg^ily  plans 
that  will  inchide  the  ^SD  maximizing 
plan  and  other  plans  that  might  be 
displayed  according  to  multiple- 
objective  principles. 


(vi)  Alternatives  for  calculating 
benefits.  (A)  A  suitable  range  of 
reasonably  likely  alternative  plans 
should  be  investigated,  using  the 
guidance  given  with  respect  to  the 
Federal  plans  in  the  level  of  detail  that 
is  appropriate.  The  various  likely  plans 
that  are  alternatives  to  the  Federal  plans 
must  be  viable  in  terms  of  engineering, 
environmental  quality,  and  other 
national  policy  considerations.  Each 
alternative  need  not  in  itself  deliver  M&I 
water  supplies  similar  in  kind  to  the 
proposed  Federal  M&I  water  project  but 
the  total  plan  with  the  alternative  must 
close  the  gap  between  supply  and 
demand  similar  in  kind  to  the  supply 
and  demand  relationship  with  the 
Federal  M&I  water  supply  project  (i.e., 
the  consideration  of  staged  projects  as 
alternative  costs  for  a  nonstaged 
Federal  project). 

(B)  "Likely"  plans  shall  also  be  those 
plans  which  would  reasonably  be 
attempted  by  the  communities  and/or 
industries  affected  in  the  absence  of  any 
other  alternative.  Where  political  or 
institutional  obstacle&to 
implementation  are  noted,  the  plan  may 
or  may  not  be  considered  likely.  If  the 
barriers  are  substantially  within  the 
power  of  the  affected  water  users  to 
correct  the  plan  could  be  considered 
likely.  Output:  Indentification  of  those 
alternative  plans  likely  to  take  place  in 
the  absence  of  the  Federal  project 

(vii)  Determine  the  current  cost  of  the 
likely  alternatives.  (A)  Those 
alternative  plans  which  pass  the 
screening  process  and  become  "likely” 
plans  will  be  costed.  Costs  will  be 
developed  in  a  consistent  manner  for 
each  alternative.  The  period  of  analysis 
for  determining  average  annual 
alternative  costs  will  be  based  upon  the 
lesser  of  the  service  (depreciable)  life  of 
the  facility  or  50  years. 

(B)  The  calculation  of  alternative 
costs  to  be  used  as  a  measure  of  NED 
benefits  shall  be  on  the  following  basis: 
(i)  All  interest  and  amortization  costs 
ch^ed  to  the  alternative  shall  be 
calcidated  on  the  basis  of  the  Federal 
discount  rate;  [2]  no  costs  for  taxes  or 
insurance  shall  be  charged  to  the 
alternative:  and  (d)  all  other 
assumptions  and  procedures  used  in 
calculating  the  costs  of  the  alternatives 
including  external  diseconomies  shall  be 
parallel  to  those  employed  in  calculating 
the  costs  for  the  proposed  Federal 
project. 

(vfii)  Rank  and  (Replay  the  “likely" 
alternative  plans  based  at  leastooet 
cmalysis.  The  plaimer  will  rank  the 
"likely"  alternatives  determined  in  Step 
(vi)  acoording  to  the  hipest  alternative 
firrt,  the  second  highest  next,  and  so  on 


until  all  likely  alternatives  are  listed. 

The  purpose  of  this  step  is  to  assure  that 
the  selection  of  the  most  likely 
alternative  is  based  on  an  incremental 
analysis  of  the  various  likely 
alternatives. 

(ix)  Identify  the  most  likely 
alternative.  (A)  The  planner  will  select 
from  the  listhig  in  Step  (viii)  the  one 
alternative  most  likely  to  be 
implemented  in  the  absence  of  the 
Federal  project  In  considering  which 
plan  is  most  likely,  the  planner  sho\ild 
consider  the  likely  alternatives  based  on 
the  cheapest  first  then  the  next  until 
the  most  likely  alternative  is  arrived  at 
The  alternative  selected  must  be  a 
realistic  alternative  that  could  and 
would  likely  be  undertaken  in  the 
absence  of  the  Federal  project  As  the 
planner  moves  from  the  cheapest 
alternative  to  more  expensive 
alternatives  justification  for  not 
selecting  the  cheaper  plan  will  be 
presented.  Output  The  selection  of  the 
most  likely  alternative  to  represent  M&I 
water  supply  benefits. 

(B)  Smaller  sponsoring  communities 
may  not  be  able  to  affoid  development 
of  Uie  alternative  water  supply  system. 
In  those  cases,  the  updated  cost  of  water 
supply  systems  in  municipalities  of 
similar  size  in  the  region  may  be 
analyzed  and  the  estimate  of  alternative 
cost  or  willingness  to  pay  would  be 
based  on  the  average  of  such  costs. 

(x)  Compute  M&I  water  supply  annual 
benefits.  Average  annual  benefits  are 
computed  based  on  the  costs  of  the  most 
likely  alternative. 

(2)  Problems  in  application,  (i)  Two 
major  problems  will  exist  in  applying 
this  procedure.  The  first  problem  is  die 
identification  of  the  value  of 
conservation  and  nonstruchiral 
measures.  The  WRC  will  provide 
guidance  when  available  for  estimating 
nonstructural  and  conservation 
measiu*es  and  management  strategies. 
These  guidelines  will  give  the  planner 
examples  of  conservation  strategies  and 
the  methods  for  pricing. 

(ii)  The  other  major  problem  will  arise 
over  the  disaggregation  of  water  use  by 
sectors.  Not  all  areas  of  the  United 
States  have  data  available  for  all 
determinants  in  all  sectors.  Agency 
planners  may  have  to  develop  surrogate 
values  for  some  determinants  in  some 
areas.  In  addition,  the  methodology  used 
to  forecast  future  demand  by  sectors 
will  have  to  be  reviewed  for 
reasonableneas. 

(3)  Data  sources,  (i)  Liormation 
regarding  possible  supply  sources, 
including  tnose  which  may  have  been 
considered  in  the  past,  can  be  obtained 
from  water  utilities.  State  and  local 
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planning  agencies,  and  State  water 
resources  agencies.  Cost  and  capability 
data  for  various  schemes  can  be 
obtained  firom  diese  sources,  obtained 
prior  to  the  initiation  of  the  benefit 
calculation.  Each  version,  or 
configuration,  of  the  Federal  project 
must  be  fully  costed. 

(ii)  Data  on  demand  projections  can 
be  based  on  primary  data  or  secondary 
data  available  from  local,  State,  and 
Federal  agencies.  It  is  critical  that  as 
much  disaggregated  data  as  possible  be 
obtained  for  the  individual  sectors. 
National  coefficients  of  water  use  may 
be  employed  where  needed  to  generate 
sectoral  use  by  industry,  except  for 
particularly  large  industrial  users. 

(4)  Risk  and  uncertainty,  (i)  The  major 
source  of  uncertainty  in  the  estimation 
of  NED  benefits  lies  in  the  water  use 
forecasts  iqxm  which  all  calculations 
are  based.  Widiin  limits,  the  benefit  will 
tend  to  be  larger  or  smaller  as  the 
forecast  water  use  is  “too  high '  or  “too 
low.”  Sensitivity  to  forecast  accuracy 
can  be  investigated  by  employing 
different  sets  of  assumptions  regarding 
the  determinants  of  water  use,  and 
developing  corresponding  benefit 
estimates. 

(ii)  Beyond  this  fundamental  source  of 
uncertainty,  many  other  data  and 
assumptions  employed  in  the  analysis 
can  contribute  to  error  in  the  final 
estimate.  Incorrect  or  inappropriate 
assumptions  regarding  the  availability, 
capability,  and  cost  of  locally  available 
alternative  supply  schemes  can  produce 
errors  in  either  direction.  Failure  to 
identify  feasible  alternatives  which  are 
lower  in  cost  than  those  considered,  for 
example,  can  bias  the  benefit  estimate 
upwards.  Overestimates  of  the  cost  of 
alternatives  that  are  considered  would 
have  the  same  effect.  These 
relatitmships  suggest  that  substantial 
effojl  should  be  devoted  to  the 
development  of  the  least  costly,  most 
likely  alternative  plan,  as  its  cost  is  the 
single  most  important  component  of  the 
final  benefit  estimate. 

(e)  Report  and  display  procedures.  (1) 
It  is  important  that  sufficient 
information  be  provided  in  the  project 
report  to  enable  ah  effective  and 
thorough  review  of  the  benefit  estimate. 
Where  standard  procedures  have  been 
used  throughout,  the  major  reporting 
task  is  die  preparation  of  various 
displays  which  show  the  data, 
information,  and  assumptions  used,  as 
well  as  present  various  intermediate 
and  final  results.  Deviations  firom 
standard  procedures,  or  substitute' 
procedures  applied  under  special 
circumstances,  require:  (i)  A  clear 
statement  as  to  the  nature  of  the 


circumstances  (availability  of  different 
types  of  data,  special  diaracteristics  of 
local  water  uses,  etc.)  that  require  the 
alternate  procedure,  and  (ii)  an 
adequate  description  of  the  procedures 
that  were  employed  in  place  of  the 
standard  procedures,  induding,  where 
necessary,  justification  of  their 
appropriateness. 

(2)  Displays  required  by  standard  - 
procedures  indude  the  following: 

(1)  Summary  of  alternative  local 
supply  systems.  A  list  of  all  local  supply 
systems  considered  showing  location, 
capability,  and  other  important  physical 
characteristics  for  each.  Any  systems 
eliminated  on  feasibility  grounds  should 
be  so  indicated.  Prelimin^  cost  and 
useful  life  estimates  should  be  shown 
for  all  systems  not  eliminated.  The  plan 
chosen  as  the  least  costly,  most  likely 
alternative  should  be  indicated  and  &e 
reasons  for  selection  documented  in  the 
text. 

(ii)  Basis  of  with-without  analysis. 

The  prindpal  data  and  assumptions  that 
form  the  basis  of  the  with-without 
identification  of  the  benefit  should  be 
displayed.  Information  provided  here 
includes  the  comparison  of  the 
alternative  plans  to  die  without  project 
demand  forecasts. 

(iii)  Calculation  of  NED  benefits.  The 
cost  data  used  to  value  the  least  cosdy, 
most  likely  alternative  shall  be 
displayed  to  include  construction  costs, 
interest  during  construction,  and  all 
operation,  maintenance,  and 
replacement  (OM&R)  costs.  Hie  NED 
benefits  should  be  displayed  in  the  NED 
account  as  a  line  item  enti>'  labeled  M&l 
water  supply. 

§  704.122  Agricultural  water  supply 
(irrigation). 

(a)  Introduction.  This  section  provides 
procedural  guidance  for  the  evaluation 
of  NED  benefits  to  irrigation  features  of 
Federal  water  project  plans.  External 
economies  and  employment  benefits  are 
covered  in  sections  704.131  and  709.132 
and  have  therefore  been  omitted  fiom 
this  discussion.  The  procedures 
presented  apply  equally  to  both 
structural  and  nonstnictural  plan 
elements. 

(b)  Conceptual  basis.  (1)  The  NED 
benefit  is  the  increase  in  the  value  of 
output  of  agricultural  goods  and  services 
to  the  Nation  under  future  conditions 
with  the  project  versus  without  Such 
benefits  are  measured  as  increased  net 
returns  and  accrue  through  the 
employment  of  addition^  resources  in 
the  production  process  and  more 
effident  resource  use. 

(2)  Care  must  be  exercised  in  the 
evaluation  so  as  to  identify  only  those 


benefits  which  are  pertinent  at  a 
national  level  This  requires  careful 
handling  of  each  of  the  key  evaluation 
components — cropping  patterns,  crop 
yields,  crop  prices,  and  production  costs. 
A  discussion  of  each  follows: 

(i)  Cropping  patterns.  (A)  Where 
project  measures  are  expected  to  change 
.the  composite  land  use  in  a  project  area, 
the  increased  NED  value  due  to  project 
measures  will  be  measured  in  terms  of 
the  net  returns  of  crops  that  potentially  • 
can  be  increased  to  satisfy  national  and 
international  markets.  Such  crops  shall 
presently  be  limited  to  the  following: 
cotton,  wheat,  com,  soybeans,  milo,  hay, 
pasture,  barley,  and  oats.  Net  returns  for 
other  crops  are  not  to  be  induded  in  the 
NED  account  since  these  crops  usually 
involve  relatively  small  acreages, 
produce  high  net  returns  and  could  be 
expanded  on  existing  croplands  within 
the  region  without  the  project. 

(B)  An  additional  Nl^  benefit  occurs 
where  it  can  be  shown  that  project  lands 
both  new  and  previously  irrigated, 
drained,  or  protected  from  floods  offer 
an  efficiency  advantage  (i.eM  production 
and  transportation  costs  per  unit  of 
output  are  lower)  over  any  other  area  in 
the  production  region  for  the  production 
of  crops  other  than  those  used  for  NED 
benefits.  In  such  cases,  the  net 
effidency  gain  may  be  induded  as  an 
NED  benefit  for  the  additional  output  of 
these  crops.  Net  efficiency  gain  may  be 
measured  as  the  difference  in  the  costs 
per  unit  of  output  in  the  project  area 
compared  to  the  costs  per  unit  of  output 
of  the  marginal  producers  in  the  farm 
production  region.  This  benefit  may  be 
claimed  only  when  the  project  lan^ 
have  an  efficiency  advantage  over  any 
other  lands  in  the  production  region, 
including  lands  in  production  of  the 
above  named  crops. 

(ii)  Crop  yield  and  prices.  (A)  The 
sensitivity  of  crop  prices  to  changes  in 
market  output  is  well  documented. 

Where  projected  supply  is  expected  to  . 
grow  more  slowly  than  projected 
demand,  prices  rise.  This  increases  net 
returns  and  encourages  additional 
investment  in  agricultural  production 
(i.e.,  more  irrigation).  Where  projected 
supply  rises  more  rapidly  than  projected 
demand,  however,  prices  drop. 

Investment  in  additional  agricultural 
production  is  discouraged,  and  less 
irrigation  development  takes  place. 

(B)  Proper  NED  evaluation  requires 
that  the  fiiture  relationship  of  supply 
and  demand  for  agricultu^  crops  be 
structured  into  the  analysis.  A  series  of 
projected  prices  by  time  periods  will 
therefore  be  used  in  evaluating  NED 
irrigation  benefits.  These  prices  will  be 
developed  by  States  or  regions  and  will 
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reflect  maricet  clearing  conditions  in  the 
absence  of  those  Federal  programs 
which  have  pricing  impacts.  Such  prices 
allow  for  a  level  of  returns  to  each  of  the 
factors  of  production  equal  to  their 
average  costs  in  the  future. 

(iii)  Production  costs.  Historically,  the 
costs  of  operator  and  family  labor,  as 
well  as  management,  have  ofter  been 
excluded  from  crop  budgets.  This 
assiunes  no  long-run  opportunity  costs 
for  these  resources.  The  history  of 
American  agriculture  clearly  shows  that 
this  is  not  the  case.  Millions  of  workers 
have  left  the  farm  for  employment 
elsewhere.  Net  outmigraUon  is  now  near 
a  standstilL  To  assume  a  zero 
opportunity  cost  for  these  resources  is 
unrealistic.  Appropriate  charges  should 
therefore  be  included  in  NED  benefit 
calculations. 

(c)  Planning  setting.  (1)  The 
evaluation  of  NED  irrigation  benefits  is 
made  through  a  comparison  of  net 
income  anticipated  in  the  future  with  the 
project  versus  without.  For  analysis,  the 
producer  is  considered  to  be  the  Nation 
as  a  whole.  Relevant  benefits  therefore 
become  the  increased  value  of  future 
agricultural  output  fixrm  the  total  of  all 
lands. 

(2)  The  without  project  condition  is 
defined  as  the  condition  expected  to 
exist  in  the  future  in  the  absence  of  a 
project  or  any  change  in  law  or  public 
policy,  whereas  the  with  project  is 
defined  as  the  condition  expected  to 
exist  in  the  future  with  a  given  project 
alternative.  Since  a  number  of 
alternatives  are  generally  formulated  in 
plarming  a  parti^ar  project,  there  are  a 
corresponding  number  of  with  project 
conditions. 

(3)  Relevant  considerations  for 
structuring  the  evaluation  of  each  future 
condition  are  discussed  below: 

(i)  Costs  (current).  (A)  Only  the  costs 
which  are  expected  to  vary  between  the 
without  and  with  project  conditions 
need  be  analyzed.  They  may  include  the 
cost  of  equipment  ownership,  equipment 
operating,  production  materials,  capital 
improvements  to  land,  labor  and 
management,  system  OMftR,  and 
interest 

(B)  Of  these  costs,  purchased  inputs 
shotdd  be  valued  at  current  market 
price,  family  and  operator  labor  at 
prevailing  farm  labor  rates,  jnanagement 
at  10  percent  of  variable  production 
costs  (excludes  the  cost  of  land  and 
added  capital  improvements),  and 
interest  at  the  project  discount  rate. 

(ii)  Costs  (future — with  and  without). 
Project  current  costs  by  relevant  time 
periods  using  the  ratio  of  the  current 
production  cost  index  to  the  respective 


future  indices.  (WRC  will  supply 
indices.) 

(iii)  Crop  yields  (current).  Use  yields 
currently  being  realized  on  comparable 
areas  within  the  region  under  average 
management 

(iv)  Crop  yields  (future — with  and 
without).  Project  current  jrields  using 
historically  derived  rates.  (WRC  will 
supply  rates  for  individual  crops  by 
States  and/or  regions.) 

(v)  Crop  prices  (future — with  and 
without).  Use  projections  of  prices 
received  for  all  crop  outputs  anticipated 
to  be  mariceted  direct  Use  projections  of 
prices  paid  plus  an  allowance  for 
delivery  costs  to  the  farm  for  crop 
outputs  anticipated  to  be  maricet^ 
through  livestodc.  (WRC  will  provide  a 
series  of  price  projections  for  target 
years.) 

(vi)  Land  use  (present).  Use  current 
land  use  and  cropping  patterns  within 
the  project  area  to  be  inigated. 

(vii)  Land  use  (future — with  and 
without).  Project  present  land  use  and 
cropping  patterns  based  on  an 
evaluation  of  the  land  capability, 
expected  demands  for  agricultural 
commodities,  availability  of  markets, 
recent  land  use  trends,  and  expectations 
of  farmers  and  others. 

(d)  Evaluation  procedure.  (1)  General. 
National  economic  development 
benefits  firom  irrigation  elements  of 
Federal  water  project  plans  are 
computed  in  two  phases.  The  first 
involves  the  computation  of  increased 
net  returns  which  would  result  on 
project  lands  if  no  increase  in  the 
acreage  of  high  net  return  crops 
occurred  with  versus  %vithout  the 
project  And  the  second  involves  the 
computation  of  efficiency  advantages 
whi^  the  project  offers  for  those  high 
net  return  crops  projected  to  increase  in 
acreage  with  the  project  The  total  NED 
benefit  is  the  sum  of  the  benefits 
identified  in  each  phase. 

(i)  Phase  1.  The  discussion  below 
identifies  key  steps  pertinent  to  the 
Phase  1  evaluation.  The  level  of  detail 
required  for  this,  as  well  as  the  I%ase  2 
evaluation,  will  depend  upon  the 
economic  significance  of  the  problem, 
the  availability  and  reliability  of  data, 
and  the  degree  of  refinement  needed  for 
project  formulation  and  evaluation. 

(A)  Identify  current  land  use,  cropping 
patterns,  and  crop  yields.  The  number  of 
acres  by  major  land  use  (Le., 
pastureland,  hayland,  and  woodland) 
are  to  be  identified  for  current 
conditions.  Cropland  use  should  be 
further  defined  to  show  the  munber  of 
acres  of  each  crop  grown.  This 
information  should  generally  be 
developed  by  groupings  of  similar  soils 


within  the  area  to  be  irrigated.  Yields 
are  then  determined  for  crops  within 
each  soil  grouping.  A  carefrd 
reconnaissance  of  the  problem  area, 
together  with  interviews  with  fanners 
and  consultation  with  physical 
scientists,  is  critical  to  establish  tiie 
needed  data. 

(B)  Establish  net  income  increases  by 
time  period^.  (1)  Net  income  increases 
attributable  to  tiie  project  are 
determined  by  subtracting  the  diange  in 
variable  costs  with  versus  without  ^e 
project  from  the  change  in  gross  income 
(change  in  agricultural  output  multiplied 
by  price  per  unit  of  output).  Sudi  values 
are  determined  on  a  per  acre  basis  for 
appropriate  crops  for  each  time  period 
relevant  to  the  evaluation.  The  acre 
values  are  then  expanded  to  the  project 
aS  a  whole  utilizing  projected  acreages 
with  and  without  project 

(2)  Projected  maintenance  of  existing 
on-farm  drainage  and  irrigation  systems 
and  installation  of  new  systems  without 
and  with  the  project  should  be 
incorporated  into  the  calculations,  as 
should  any  substantiated  physical 
constraints  to  yields  other  than  the  lack 
of  irrigation  water.  Where  increased 
acreages  of  high  net  return  crops  are 
anticipated  with  project,  the  planner 
will  perform  the  analysis  using  low  net 
return  crop  surrogates.  Selection  of 
these  surrogates  will  be  based  on  the 
planner's  best  estimate  of  which  low  net 
return  crop  would  most  likely  be  grown. 

(C)  Compute  benefits.  Annual 
increases  in  nef  returns  are  determined 
by  discounting  the  flow  of  increased  net 
returns  identified  under  (b)  above  to  a 
present  value  and  then  amortizing  the 
same  over  the  project  life  at  the  project 
discount  rate. 

(ii)  Phase  2.  NED  benefits  from 
increased  acreages  of  high  net  return 
crops  with  project  are  measured  by  the 
difference  in  net  income  from  such  crops 
on  project  lands  in  comparison  to  the 
next  best  available  site.  A  true  analysis 
of  this  benefit  would  require  a  model  of 
interregional  competition  between 
producing  areas.  This  is  not  deemed 
feasible.  The  following  shorcut 
procedure  should  therefore  be  used. 

(A)  Determine  project  net  returns  for 
the  high  net  return  crop.  Calculate  the 
net  returns  to  land  and  water  for  a 
representative  acre  of  the  high  net 
return  crop  for  each  time  period  relevant 
to  the  evaluation.  Annualize  the 
resulting  income  flow  by  discoimting  to 
a  present  value  and  amortizing  over  the 
project  life  at  the  project  Uscount  rate. 

(B)  Locate  alternative  production  site. 
Identify  the  nearest  major  market  for  the 
high  net  return  crop  in  question,  as  well 
as  the  area  served  by  that  market  The 
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market  selected  should  be  large  enough 
to  have  production  cost  and  yeild  data 
readily  available. 

(C)  Determine  the  net  returns  for  the 
high  net  return  crop  on  the  alternative 
site.  Use  the  same  approach  as  specified 
under  (a)  above.  Average  production 
costs  and  crop  yields  realized  in  the 
service  area  of  the  market  will  provide 
the  frameowrk  for  the  analysis. 

(D)  Compute  benefits.  Subtract  the  per 
acre  net  for  the  region  from  the  project 
net  If  the  difference  is  a  positive 
number,  multiply  the  per  acre  efficiency 
gain  by  the  projected  increase  in 
acreage  with  versus  without  the  project 

(2)  Problems  in  application,  (i)  One 
potential  pitfall  is  the  imputation  of 
returns  to  factors  of  production  other 
than  irrigation  water  into  irrigation  NE}) 
benefits.  This  could  ocnir,  for  example, 
if  a  project  increases  the  amount  of 
family  labor  used  in  crop  production 
activities  on  the  farm  and  the  value  of 
such  labor  is  disregarded  in  the  budget 
preparation  process.  Net  income  without 
and  with  the  project  becomes 
correspondingly  higher  as  do  benefits  to 
irrigation. 

(ii)  The  reverse  can  also  happen  in 
that  legitimate  NED  benefits  to  irrigation 
may  be  imputed  as  economic  rents  to 
other  factors  in  the  production  process. 
This  problem  is  most  apt  to  appear  in 
the  case  of  projects  involving  the 
provision  of  supplemental  irrigation 
water  supplies.  Cases  in  point  might 
involve  (1)  the  use  of  two  distinctly 
different  production  functions  for 
identifying  the  level  of  fertilizer  usage 
under  the  without  and  with  project 
conditions  for  a  given  crop  or  (2)  the  use 
of  two  separate  schedules  for 
determining  machine  and  power  costs 
for  the  two  conditions,  even  though  the 
types  of  crops  grown  and  acreages  do 
not  change  significantly.  Problems  of 
this  type  can  be  avoided  by  using  a 
single  production  function  for  fe^izer 
and  a  single  equipment  schedule  for 
production  cost  determinations. 

(3)  Data  sources.  Interviews  with 
farmers  are  good  sources  of  information 
for  production  costs,  yield  responses  to 
varying  levels  of  irrigation,  and 
expected  cropping  patterns  without  and 
with  the  project  (Only  OMB  approved 
forms  should  be  used.)  Specialists,  such 
as  agronomists  and  soil  scientists,  can 
be  used  as  information  sources  on  soil 
productivity  and  yield  responses  to 
irrigation.  Many  universities  and  a 
number  of  Federal  agencies  have 
developed  typiccd  enterpriee  budgets 
that  can  be  modified  to  reflect 
conditions  in  the  project  area. 

(e)  Report  and  display  procedures. 
Benefits  should  be  displayed  in  the  NED 


account  as  a  line  item  entry  labeled 
irrigation. 

S  704.123  Agricultural  flood  damage 
(flood  control). 

(a)  Introduction.  This  section  provides 
procedural  guidance  for  the  evaluation 
of  agricultural  NED  benefits  to  flood 
plain  management  elements  of  Federal 
water  project  plans.  External  economies 
and  employment  benefits  are  covered  in 
sections  704.131  and  704.132  and  have 
therefore  been  omitted  fiom  this 
discussion.  The  procedures  presented 
apply  equally  to  both  structural  and 
nonstructural  plan  elements. 

(b)  Conceptual  basis.  (1)  General. 
Benefits  from  flood  plain  management 
plans  accrue  primarily  through  the 
reduction  of  actual  or  potential  damages 
associated  with  various  agricultural 
land  uses.  The  standard  for  evaluating 
benefits  is  the  willingness  of  users  to 
pay  for  the  plan  or  increments  thereof. 

In  evaluating  NED  benefits  fi^m  such 
plans,  the  term  user  must  be  broadly 
construed.  This  is  because  a  key  part  of 
the  evaluation  deals  with  existing  flood 
plain  uses. 

(2)  Benefit  categories.  While  there  is 
only  one  benefit  standard,  there  are 
three  benefit  categories.  They  are  as 
follows: 

(i)  Flood  damage  reduction  benefit. 
Where  flood  plain  land  use  and  cropping 
patterns  are  expected  to  remain  the 
same  with  or  without  project,  the  benefit 
is  the  increase  in  net  income  resulting 
fit)m  the  reduction  of  flood  damages. 
Where  such  land  use  and  cropping 
patterns  are  expected  to  undergo  a 
switch  to  lower  net  income  producing 
uses  in  the  futiire  without  project,  the 
benefit  is  the  net  income  maintained  by 
avoiding  or  delaying  the  switch.  Where 
implementation  of  a  nonstructural  plan 
removes  a  given  land  use  from  the  flood 
plain,  the  benefit  is  the  cost  saving  to 
other  economic  sectors. 

(ii)  Intensification  benefit.  Where  a 
flood  hazard  reduction  plan  induces  an 
intensification  of  production  within  a 
particular  land  use  or  crop  group,  the 
benefit  is  the  increased  net  income  to 
the  particular  land  use  or  crop  group 
with  versus  without  the  project 

(lii)  Changed  land  use  (location 
benefit).  Where  a  project  induces  a 
change  fi^m  one  land  use  or  crop  group 
to  a  Ugher  net  income  producing  use  or 
crop  group,  the  benefit  is  the  increase  in 
net  income  with  versus  without  the 
project  Such  benefits  art  limited  by  the 
increased  net  returns  which  would  be 
realised  on  low  net  return  crops  (i.e., 
pasture,  hay,  feed  grains),  plus  any 
efficiency  advantage  which  project 
lands  offer  over  other  areas  for  the 


production  of  those  high  net  return  crops 
projected  to  be  grown  with  project. 

(3)  Evaluation  framework.  Care  must 
be  exercised  in  the  evaluation  of 
agricultural  NED  benefits  finm  flood 
hazard  reduction  plans  so  as  to  identify 
only  those  benefits  which  are  pertinent 
at  a  national  level.  Ifris  requires 
judicious  handling  of  the  key  evaluation 
components  (i.e.,  cropping  patterns,  crop 
yields,  crop  prices  and  production 
costs).  A  discussion  of  each  follows: 

(i)  Cropping  patterns.  (A)  Where 
project  measures  are  expected  to  change 
the  composite  land  use  in  a  project  area, 
the  increased  NED  value  due  to  project 
measures  will  be  measiu^d  in  terms  of 
the  net  returns  of  crops  that  potentially 
can  be  increased  to  satisfy  national  and 
international  markets.  Such  crops  shall 
presently  be  limited  to  the  following: ' 
cotton,  wheat,  com,  soybeans,  milo,  hay. 
pasture,  barley,  and  oats.  Net  returns  for 
other  crops  are  not  to  be  included  in  the 
NED  account  since  these  crops  usually 
involve  relatively  small  acreages, 
produce  high  net  returns  and  could  be 
expanded  on  existing  croplands  within 
the  region  without  the  project. 

(B)  An  additional  NED  benefit  occurs 
where  it  can  be  shown  that  project  lands 
both  new  and  previously  irrigated, 
drained,  or  protected  from  floods  offer 
an  efficiency  advantage  (i.e.,  production 
and  transportation  costs  per  unit  of 
output  are  lower)  over  any  other  area  in 
the  production  region  for  the  production 
of  crops  other  than  those  used  for  NED 
benefits.  In  such  cases,  the  net 
efficiency  gain  may  be  included  as  an 
NED  benefit  for  the  additional  output  of 
these  crops.  Net  efficiency  gain  may  be 
measured  as  the  difference  in  the  costs 
per  unit  of  output  in  the  project  area 
compared  to  the  costs  per  unit  of  output 
of  the  marginal  producers  in  the  farm 
production  region.  This  benefit  may  be 
claimed  only  when  the  project  lands 
have  an  efficiency  advantage  over  any 
other  lands  in  the  production  region, 
including  lands  in  production  of  the 
above  named  crops. 

(ii)  Crop  yields  and  prices.  (A)  The 
sensitivity  of  crop  prices  to  changes  in 
market  output  is  well  documented. 
Where  projected  supply  is  expected  to 
grow  more  slowly  than  projected 
demand,  prices  rise.  This  increases  net 
returns  and  encourages  additional 
investment  in  agricultural  production 
(i.e.,  more  flood  control).  Where 
projected  supply  rises  more  rapidly  than 
projected  demand,  however,  prices  drop. 
Investment  in  additicmal  agricultural 
production  is  discouraged,  and  less 
flood  hazard  reduction  work  would  be 
expected  to  take  place. 
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(B)  Proper  NED  evaluation  requires 
that  the  fhture  relationship  of  supply 
and  demand  for  agricultural  crops  ^ 
structured  into  the  analysis.  A  series  of 
projected  prices  by  time  periods  will 
therefore  be  used  in  evaluating 
agricultural  flood  benefits.  These  prices 
will  be  developed  by  States  or  regions 
and  will  reflect  ma^et  clearing 
conditions  in  the  absence  of  those 
Federal  programs  which  have  pricing 
impacts.  prices  allow  for  a  level  of 
returns  to  each  of  the  factors  of 
production  equal  to  their  average  costs 
in  the  future. 

(iii)  Production  costs.  Historically,  the 
costs  of  operator  and  family  labor,  as 
well  as  management,  have  often  been 
excluded  from  crop  budgets.  This 
assumes  no  long-run  opportunity  costs 
for  these  resources.  Hie  history  of 
American  agriculture  clearly  shows  that 
this  so  not  ^e  case.  Millions  of  workers 
have  left  the  farm  for  employment 
elsewhere.  Net  outmigration  is  now  near 
a  standstilL  To  assume  a  zero 
opportunity  cost  for  these  resources  is 
unreaKstic.  Appropriate  charges  should 
therefore  be  included  in  NED  benefit 
calculations. 

(c)  Planning  setting.  (1)  The 
evaluation  of  NED  agricultural  flood 
benefits  is  made  through  a  comparison 
of  net  income  anticipated  in  the  future 
writh  the  project  versus  without  For 
analysis,  the  producer  is  considered  to 
be  the  Nation  as  a  whole.  Relevant 
benefits  therefore  become  the  increased 
value  of  future  agricultural  output  from 
the  total  of  all  lands. 

(2)  The  without  project  condition  is 
defined  as  the  condition  expected  to  ' 
exist  in  the  future  in  the  absence  of  a 
project  or  any  change  in  law  or  public 
policy;  whereas  the  ivith  project  is 
defined  as  the  condition  expected  to 
exist  in  the  future  with  a  given  project 
alternative.  Since  a  numt^  of 
alternatives  are  generally  formulated  in 
planning  a  parti^ar  project,  there  are  a 
corresponding  number  of  with  project 
conditions. 

(3)  Relevant  considerations  for 
structuring  the  evaluation  of  each  future 
condition  are  discussed  below: 

(i)  Costs  (current).  (A)  Only  the  costs 
which  are  e}q>ected  to  vary  l^tween  the 
without  and  with  project  conditions 
need  be  analyzed.  They  may  include  the 
cost  of  equipment  ownership,  equipment 
operation,  produotion  materials,  capital 
improvements  to  land,  labor  and 
management,  system  OM&R,  and 
interest 

(B)  Of  these  costs,  purchased  inputs 
should  be  valued  at  current  market 
price,  family  and  operator  labor  at 
prevailing  farm  labor  rates,  management 


at  10  percent  of  variable  production 
costa  (excludes  the  cost  of  land  and 
added  capital  improvements),  and 
interest  at  the  project  discount  rate. 

(ii)  Costs  (future— with  and  without). 
Project  current  costs  by  relevant  time 
periods  using  die  ratio  of  the  current 
production  cost  index  to  the  respective 
future  indices.  (WRC  will  supply 
indices.) 

(iii)  Crop  yields  (current).  Use  yields 
currendy  being  realized  on  comparable 
areas  within  the  region  under  average 
management 

(iv)  Crop  yields  (future — with  and 
without).  Project  current  yields  using 
historically  derived  rates.  (WRC  will 
supply  rates  for  individual  crops  by 
States  and/or  regions.) 

(v)  Crop  prices  (future — yrith  and 
without).  Use  projections  of  prices 
received  for  all  crop  outputs  anticipated 
to  be  marketed  direct  Use  projections  of 
prices  paid  plus  an  allowance  for 
delivery  costs  to  the  farm  fw  crop 
outputs  anticipated  to  be  market^ 
throu^  livestock.  (WRC  will  provide  a 
series  of  price  projections  for  target 
years.) 

(vi)  Land  use  (present).  Use  current 
land  use  and  ending  patterns  within 
the  flood  plain  area. 

(vii)  Land  use  (future — with  and 
without).  Project  present  land  use  and 
cropping  patterns  based  on  an 
ev^uation  of  the  land  capability, 
expected  demands  for  a^cultural 
commodities,  availability  of  markets, 
recent  land  use  trends,  and  expectations 
of  farmers  and  others. 

(d)  Evaluation  procedures.  (1) 

General,  (i)  This  section  sets  forth  the 
procedures  for  the  evaluation  of  six 
categories  of  NED  benefits.  Hiese 
include:  (A)  inundation  reduction 
benefits  (agricultural  crops),  (B) 
inundation  reduction  benefits  (other 
agricultural  properties),  (C) 
itensification  benefits,  (D)  changed  land 
use  benefits,  (E)  erosion  i^uction 
benefits,  and  (10  sediment  reduction 
benefits. 

(ii)  The  level  of  detail  required  for 
each  benefit  evaluation  will  depend  on 
the  economic  significance  of  the 
problem,  the  availability  and  reliability 
of  data,  and  the  degree  of  refinement 
needed  for  project  formulation  and 
evaluation. 

(A)  Inundation  reduction  benefits 
(agricultural  crops).  (1)  Benefits  fi*om 
reducidng  inundation  damages  to 
agricultural  crops  may  arise  thrdfigh  the 
'  alteration  of  flood  flows  and/or  the  shift 
in  use  of  flood  plain  lands  to  uses  less 
susceptible  to  flood  damages.  Those 
benefits  associated  with  flood  flow 
alteration  are  measured  by  increases  in 


net  income,  whereas  those  benefits  from 
shifts  to  uses  less  susceptible  to  flood 
damages  arise  through  savings  in  costs 
to  other  economic  sectors  for  example, 
reduced  disaster  payments.  The 
procedure  for  measuring  the  net  income 
changes  relates  economic  losses  for 
each  crop  to  season  of  flood  occurrence, 
frequency  of  flooding,  and  flood 
characteristics  (Le^  depth,  velocity, 
area,  and/or  duration). 

(2)  The  discussion  udiich  follows 
identifies  key  steps  required  for  the 
evaluation.  The  first  five  steps  deal  with 
the  development  of  flood  damage 
factors  by  land  use  or  crop.  Remaining 
steps  illustrate  how  such  factors  are 
integrated  with  future  land  use  and 
cropping  pattern  data,  projected  crop 
yields,  and  hydrologic  flo(^  data  to 
determine  NED  benefits. 

(i)  Identify  current  land  use  and  ' 
cropping  patterns.  The  acres  of  each 
land  use  (i.e..  pastureland,  hayland, 
woodland  croidand,  etc.)  in  the  flood 
plain  are  to  be  identified.  Cropland  use 
should  be  further  defined  to  indicate  the 
acres  of  each  crop  currently  grown.  This 
information  is  generally  developed  for 
flood  plain  reaches.  Sudi  reachra 
represent  segments  of  the  flood  {dain 
possessing  significantly  different  land 
use  or  cropping  patterns  and/or 
hydrologic  characteristics. 

(ii)  Establish  cturent  flood-five  yields. 
Yields  that  could  be  expected  if  floods 
did  not  occur  are  to  be  developed  for  the 
current  condition.  Interview  with  flood 
plain  farmers,  farmers  with  flood-free 
yields,  agronomists,  soil  scientists,  and 
others  provide  needed  information. 
Such  yields  should  reflect  other  factors 
that  limit  production  in  the  area  such  as 
hail,  drou^t,  soil  fertility,  and 
production  practices. 

(iii)  Calculate  damageable  value. 
Multiply  the  current  price  for  each  crop 
by  the  flood-free  yidd  for  tiiat  crop.  The 
resulting  damageable  values  reflect  the 
maximum  loss  which  would  be  incurred 
in  the  event  of  complete  destruction  by  a 
single  flood. 

(iv)  Develop  monthly  flood  damage 
factors.  Gather  historical  flood  damage 
information  throu^  interviews  of  flo^ 
plain  farmers.  Data  needs  include  acres 
flooded,  flood  depth  or  duration,  yield 
reductions,  added  expenses  due  to  the 
flood,  production  costs  saved  (m  the 
flooded  crop,  type  of  substitute  crops, 
and  yelds  of  such  crops.  Monthly  crop 
damage  can  then  be  computed  for  a 
given  flood  depth  or' duration  based  on 
the  following:  (Yield  Reduction  of 
Flooded  Crop  x  Price) -t- (Added 
Expenses  on  Flooded  Crop) — 
(Production  Costs  Saved  on  Flooded 
Crop) — (Substitute  Crop  Yield  x  Price). 
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Dividing  the  monthly  crop  damage  by 
the  damageable  value  for  that  crop 
results  in  a  damage  factor  value  for  a 
given  depth  or  duration.  Such  factors  are 
expressed  as  percentages. 

Generally,  insufficient  data  are 
available  for  a  given  project  with  which 
to  develop  damage  factors  for  all 
months,  crops,  depths,  or  durations.  In 
such  cases,  data  ^m  other  projects  in 
the  region  or  proxy  values  generated  by 
using  crop  budgeting  techniques  can  be 
used.  Because  of  the  recurring  problem 
of  obtaining  complete  damage  data  for  a 
given  project,  information  from  similar 
projects  in  an  area  should  be 
aggregated.  This  will  enable  greater 
confidence  to  be  placed  in  the  damage 
factors  used  for  project  evaluation. 
Standardized  interview  techniques  and 
questions  would  be  needed,  however,  to 
minimize  sampling  error. 

(v)  Develop  weighted,  average  annual 
flood  damage  factors.  Multiply  each 
monthly  flood  damage  factor  for  a  given 
crop  and  a  given  depth  or  duration  by 
the  historical  probability  of  floods 
occurring  during  that  particular  month. 
The  sum  of  products  ^m  these 
calculations  represents  a  weighted, 
average  aimual  flood  damage  factOT. 

(vij  Project  future  land  use,  cropping 
patterns,  and  crop  yields.  Projections  of 
future  land  use,  cropping  patterns,  and 
crop  yields  are  to  be  developed  for  each 
flood  plain  reach  identified  under  step 

(i)  above.  Guidance  with  respect  to 
making  these  projections  was  previously 
discussed  under  “Planning  Setting.” 

{vii)  Develop  composite  acre.  Pood 
damages.  A  composite  acre  is  a 
reflection  of  the  relative  mix  (expressed 
as  percentages]  of  various  land  uses  and 
crops  within  a  given  flood  plain  reach. 
Several  different  composite  acres  should 
be  developed  for  a  given  reach,  if  a 
signiflcantly  different  mix  of  crops 
would  be  flooded  within  that  reach  by 
floods  of  various  sizes.  Composite  acre 
flood  damages  are  computed  for  a  given 
flood  depth  or  duration  by  summing  for 
each  land  use  or  crop  within  the 
composite  acre  the  products  resulting 
from  the  following  calculation:  (Yield  X 
Price  X  Land  Use  Percentage  x 
Damage  Factor  Percentage). 

{viii)  Determine  average  annual 
damages.  Damage  factors  can  now  be 
intergrated  with  hydrologic  data  (i.e., 
flood  frequency,  acres  flooded,  depth,  or 
duration]  to  determine  average  annual 
damages.  This  process  involves  first  a 
summing  of  the  products  from  the 
following  calculation  for  the  various 
flood  plain  reaches  and  flood 
frequencies  and  then  a  division  by  the 
number  of  years  in  the  evaluation 
period.  (Acres  X  Composite  Acre  Flood 


Damage  For  a  Given  Depth  or  Dmation 
X  Probability  of  Flood  Occurrence  X 
Number  of  Flood  of  That  Frequency 
Expected  to  Occur  During  the 
Evaluation  Period] + (Same  For  Other 
Relevant  Flood  Depths  or  Durations]. 

The  procediu«  described  above  is  to 
be  used  for  determining  average  annual 
flood  damages  for  ciurent  and  futiua 
conditions  without  and  with  the  project 
Average  annual  damages  obtained  are 
to  be  adjusted  to  avoid  double  counting 
in  the  event  of  recurrent  flooding  in  a 
given  year.  The  empirical  formula  which « 
follows  will  provide  the  basis  for  this 
adjustment  Y=l/(1.0005  +0.1193  X]. 

Here  (X]  is  the  ratio  of  average  annual 
acres  flooded  to  to^l  flood  plain  acres, 
and  (Y]  is  the  adjustment  factor  which 
will  be  multiplied  by  average  annual 
damage  estimates. 

Estimates  of  current  average  annual 
damages  are  to  be  based  on  present 
condition  hydrology,  current  land  use 
and  cropping  patterns,  current  costs  and 
commo^ty  prices,  and  current  yields 
being  realized  on  project  flood  plain 
areas  under  average  management  The 
damage  estimate  obtained  is  useful  for 
display  purposes  in  project  impact 
documents  and  also  for  making  a  test  of 
reasonableness  with  respect  to  the 
damage  estimate. 

The  test  of  reasonableness  involves  a 
comparison  of  net  returns  to  a 
composite  flood  plain  acre  based  on  the 
current  situation,  and  a  theoretical 
situation  where  the  flood  plain  is 
assumed  to  be  idle.  If  this  test  indicates 
that  economic  losses  would  be  greater  in 
the  current  situation  then  the  assumed 
alternative,  one  has  reason  to  suspect  a 
significant  error  in  the  evaluation. 
Damage  factor  calculations  and 
hydrologic  data  should  consequently  be 
carefully  reviewed. 

Estimates  of  future  average  annual 
damages  are  to  be  based  on  projections 
by  relevant  time  periods  of  ciurent  land 
use  and  cropping  patterns,  yields, 
production  costs,  commodity  prices,  and 
hydrologic  conditions  in  the  future 
without  and  with  the  project. 

(xi]  Determine  average  annual 
benefits.  Subtract  average  annual 
damages  with  the  project  from  those 
without  to  determine  average  annual 
benefits. 

(B]  Inundation  reduction  benefits 
(other  agricultural  properties).  The  term 
“other  agricultural  properties”  includes 
physical  flood  plain  improvements 
associated  with  various  farm 
enterprises.  Benefits  to  such  properties 
are  measured  through  reductions  in 
inundation  damages  in  the  future  with 
versus  without  the  project.  Relevant 
damages  to  be  considered  include 


damages  to  the  improvements,  as  well 
as  those  to  associated  agricultural 
enterprises  within  the  project  (i.e.,  crop 
damage  due  to  interruption  of  irrigation 
water  deliveries].  The  discussion  which 
follows  identifies  key  steps  needed  for 
evaluation.  Benefits  accrue  through  the 
alteration  of  damaging  flood  flows  or  by 
altering  the  susceptibility  of  the  property 
to  damage  (i.e.,  relocation,  flood 
proofing,  etc.]. 

(1)  Inventory  damageable  Pood  plain 
improvements.  Identify  the  location, 
type,  number,  and  value  of  other 
agricultural  properties  within  the  flood 
plain  that  are  subject  to  flood  damage. 
This  information  is  most  easily  obtained 
through  interview  of  flood  plain  farmers 
and  field  reconnaissance.  Data  should 
be  gathered  by  flood  plain  reaches. 

(2)  Determine  damages  to  Pood  plain 
improvements.  Gather  interview  data  on 
historical  damages  to  other  agricultural 
properties  by  flood  plain  reat^  and 
flood  depth.  Historical  damages,  so 
obtained  are  to  be  calculated  in  present 
dollars  and  projected  by  relevant  time 
frames  throughout  the  evaluation  period 
using  the  ratio  of  the  current  production 
cost  index  to  future  index  values  (WRC 
will  supply  indices).  Depth-damage 
information  resnlti^  can  then  be 
expanded  to  the  reach  as  a  whole  using 
the  ratio  of  current  damageable  value  of 
“other  agricultural”  property  covered  by 
interview  to  that  of  all  such  property 
subject  to  dcunage. 

(3)  Determine  average  annual 
damages  to  Pood  plain  improvements. 
The  depth-damage  relationships  for 
each  reach  can  then  be  integrated  with 
hydrologic  data  to  develop  average 
annual  damages  without  and  with  the 
project.  This  process  is  the  same  as  that 
previously  discussed  for  agricultural 
crops  with  the  exception  that  seasonal 
occurrence  of  flooding  is  generally  not 
an  important  consideration,  nor  is  the 
adjustment  of  damages  for  recurrent 
flooding  in  a  given  year. 

(4)  Determine  average  aimual  damage 
to  associated  agricultural  enterprises. 

(i)  Damages  of  this  type  aro  evaluated 
as  reduced  net  income  under  without 
and  with  project  conditions.  Interruption 
of  irrigation  deliveries  is  the  most 
common  example  and  is  described  as 
follows. 

(ii)  The  evaluation  is  initiated  by 
developing  estimates  of  the  daily 
damage  that  would  result  fit)m  irrigation 
interruptions  at  different  times  (i.e., 
months]  during  the  growing  season. 

Such  information  should  be  developed 
on  a  composite  acre  basis  for  future 
conditions  without  and  with  the  project. 
This  can  be  done  through  the  use  of 
farm  enterprise  budgets.  Fanner 
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interviews  are  a  primary  source  of  yield 
impact  data  for  use  in  budget 
construction. 

(in)  Weighted  average  damage  values 
are  then  computed  by  multiplying  daily 
damages  for  each  composite  acre  in 
each  time  period  by  the  respective 
probability  of  storm  occurrence  for  eadi 
period.  The  resulting  values  reflect 
average  damages  that  would  occur  per 
day  of  interrupted  delivery,  regardless 
of  when  the  interruption  occurs. 

.  (iv)  Damage  values  per  storm  event 
are  then  determined  for  the  without  and 
with  project  condition.  This  is  done  by 
multiplying  the  following:  acres  served 
by  the  delivery  system  below  the 
damage  point;  typical  period  (days)  of 
interruption  per  damage  occurrence 
based  on  historical  reports;  and 
weighted  average  damage  values  for  the 
without  and  wifli  condition. 

(v)  Storm  damage  data  are  then 
integrated  with  hydrologic  flood 
frequency  data  to  determine  average 
annual  damages  without  and  with  the 
project 

(5)  Calculate  average  annual  benefits. 
Subtract  average  annual  damages  with 
the  project  determined  under  (3)  and  (4) 
above  from  those  without  the  project  to 
determine  average  annual  benefits. 

(C)  Intensification  benefits. 
Intensification  benefits  are  computed  by 
subtracting  net  income  without  the 
project  on  affected  lands  from  net 
income  with  the  project.  An  example  of 
the  more  intensive  use  type  is  where 
reduced  flooding  allows  farmers  to 
perform  operations  in  a  more  timely 
manner  or  to  profitably  invest  additional 
labor  and  capital  in  a  particular  crop 
enterprise.  The  following  discussion 
identifies  key  steps  necessary  for  the 
evaluation.  (1)  Identify  floodplain  areas 
on  which  intensification  will  occur. 
Determine  those  areas  on  which  more 
intensive  land  use  benefits  are 
anticipated  for  each  flood  plain  readh. 
Factors  to  consider  in  making  this 
determination  include  (i)  the 
productivity  of  the  soil;  (ii)  the 
relationship  of  flood  plain  lands  to  other 
lands  in  affected  farming  units;  (Hi)  the 
ease  with  which  farmers  in  affected 
units  can  intensify  production;  (iv)  the 
degree  of  flood  protection  provided  by 
the  project;  (v)  the  profitability  of 
intensification  to  affected  farm  units; 

(vi)  general  land  use  trends  in  the  area; 
and  (vii)  expressed  intentions  of  flood 
plain  farmers. 

(2)  Develop  crop  budgets.  Budgets  for 
future  without  and  with  project 
conditions  are  to  be  developed  by  time 
frames  for  flood  plain  areas  on  which 
intensification  is  anticipated.  Guidance 
for  structuring  the  budgets  has  been 


previously  discussed  under  “Planning 
Setting." 

(3)  Apply  test  of  reasonableness.  A 
test  of  reasonableness  is  to  be  applied, 
to  insure  that  the  net  income  increases 
due  to  projected  intensification  are 
creditable  to  the  project  The  test  is 
made  by  developing  a  budget  for  the 
without  project  condition  in  which  the 
projected  intensification  with  project  is 
applied.  If  a  budget  reflecting  this 
situation  shows  a  higher  net  income 
than  the  without  project  budget  above,  it 
may  be  assumed  that  other  constraints 
exist  which  limit  the  intensity  of  flood 
plain  farming  operations.  Under  these 
conditions,  the  basis  for  the  projections 
should  be  carefully  reexamined.  If  no 
adjustments  appear  warranted,  the 
projections  may  be  retained. 
Intensification  benefits  would  be 
limited,  however,  to  the  net  income 
increase  between  the  without  condition 
on  which  intensification  was  projected 
and  the  with  project  condition. 

(4)  Determine  average  annual 
benefits.  Subtract  the  net  income 
without  project  from  that  with  project  on 
affected  lands  to  determine  the  annual 
net  income  increase.  Discount  these 
annual  increases  in  income  for  any 
anticipated  lags  in  accrual  over  the  life 
of  the  project  using  the  project  discount 
rate. 

(D)  Changed  land  use  benefits. 
National  ecohomic  development 
benefits  fix)m  changed  land  use  are 
computed  in  two  phases.  The  first 
involves  the  computation  of  increased 
net  returns  which  would  result  on 
project  lands  if  no  increase  in  the 
acreage  of  high  net  return  crops 
occurred  with  versus  without  the 
project.  And  the  second  involves  the 
computation  of  efficiency  advantages 
whi^  the  project  offers  for  those  high 
net  return  crops  projected  to  increase  in 
acreage  with  the  project  The  total  NED 
benefit  is  the  sum  of  the  benefits 
identified  in  each  phase. 

(1)  Phase  1.  The  discussion  below 
identifies  key  steps  pertinent  to  the 
Phase  1  evaluation. 

(i)  Identify  current  land  use,  cropping 
patterns,  and  crop  yields.  The  number  of 
acres  by  major  land  use  (i.e., 
pastureland,  hayland,  and  woodland) 
are  to  be  identified  for  current 
conditions.  Cropland  use  should  be 
further  defined  to  show  the  number  of 
acres  of  each  crop  grown.  This 
information  should  generally  be 
developed  by  groupings  of  similar  soils 
within  the  area  to  be  irrigated.  Yields 
are  then  determined  for  crops  within 
each  soil  grouping.  A  careful 
reconnaissance  of  the  problem  area, 
together  with  interviews  with  farmers 


and  consultation  with  physical 
scientists,  is  critical  to  establish  the 
needed  data. 

(ii)  Establish  net  income  increases  by 
time  periods.  Net  income  increases 
attributable  to  the  project  are 
determined  by  subtracting  the  change  in 
variable  costs  with  versus  without  &e  ^ 
project  from  the  change  in^oss  income 
(change  in  agricultural  output  multiplied 
by  price  per  unit  of  output).  Such  values 
are  determined  on  a  per  acre  basis  for 
appropriate  crops  for  each  time  period 
relevant  to  the  evaluation.  The  acre 
values  are  then  expanded  to  the  project 
as  a  whole  utilizing  projected  acreages 
with  and  without  project. 

Projected  maintenance  of  existing  on- 
farm  drainage  and  irrigation  systems 
and  installation  of  new  systems  without 
and  with  the  project  should  be 
incorporated  into  the  calculations,  as 
should  any  substantiated  physical 
constraints  to  yields  other  than  flooding. 
Where  increased  acreages  of  high  net 
return  crops  are  anticipated  wi£ 
project,  the  planner  will  perform  the 
analysis  using  low  net  return  crop 
surrogates.  Selection  of  these  surrogates 
will  based  on  the  planner's  best 
estimate  of  which  low  net  return  crop 
would  most  likely  be  grown. 

(Hi)  Compute  benefits.  Annual 
increases  in  net  returns  are  determined 
by  discounting  the  flow  of  increased  net 
returns  identified  under  (ii)  above  to  a 
present  value  and  then  amortizing  the 
same  over  the  project  life  at  the  project 
discount  rate. 

(2)  Phase  2.  NED  benefits  from 
increased  acreages  of  high  net  rehini 
crops  with  project  are  measured  by  the 
difference  in  net  income  from  such  crops 
on  project  lands  in  comparison  to  the 
next  best  available  site.  A  true  analysis 
of  this  benefit  would  require  a  model  of 
interregional  competition  between 
producing  areas.  This  is  not  deemed 
feasible.  The  following  shortcut 
procedure  should  therefore  be  used. 

(i)  Determine  project  net  returns  for 
the  high  net  return  crop.  Calculate  the 
net  returns  to  land  and  water  for  a 
representative  acre  of  the  high  net 
retmm  crop  for  each  time  period  relevant 
to  the  evaluation.  Annualize  the 
resulting  income  flow  by  discounting  to 
a  present  value  and  amortizing  over  the 
project  life  at  the  project  discount  rate. 

(H)  Locate  altemaUve  production  site. 
Identify  the  nearest  major  market  for  the 
high  net  return  crop  in  question,  as  well 
as  the  area  served  by  that  maricet  The 
market  selected  should  be  large  enough 
to  have  production  cost  and  yield  data 
readily  available. 

(iH)  Determine  the  net  returns  for  the 
h^  net  return  crop  on  the  alternative 
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Bite.  Use  the  same  approach  as  specified 
under  (i)  above.  Average  production 
costs  and  crop  yields  realized  in  the 
service  area  of  the  market  will  provide 
the  framework  for  the  analysis. 

(iv)  Compute  benefits.  Subtract  the 
per  acre  net  for  the  region  from  the 
proiect  net  If  the  difference  is  a  positive 
number,  multiply  the  per  acre  efiiciency 
gain  by  the  projected  increase  in 
acreage  with  versus  without  the  project 

(E)  Erosion  reduction  benefits.  (1) 
Erosion  may  be  classified  as  gully, 
streambank,  flood  plain  scour,  and  sheet 
erosion.  Benefits  are  measured  as  net 
income  maintenance  or  recovery  on 
agricultural  lands  and  damage  reduction 
to  other  affected  property. 

The  following  discussion  identifies 
key  steps  in  the  evaluation  of  each  type 
of  benefit  The  level  of  detail  required 
for  the  evaluation  will  depend  on  the 
economic  significance  of  the  problem, 
the  availability  and  reliability  of  data, 
and  the  degree  of  refinement  needed  for 
project  formulation  and  evaluation. 

(i)  Identify  areas  with  erosion 
problems.  Erosion  problems  will  be 
identified  and  classified  with  respect  to 
type  of  problem;  areal  extent  projected 
rate  of  ^ange  of  area  affectech  impacts 
on  soil  productivity — ^present  and  future; 
potenti^  for  recovery;  and  projected 
rate  of  recovery.  Such  information  will 
be  developed  for  relevant  time  periods 
as  needed  to  reflect  the  dynamic  natiire 
of  the  problems. 

(/O  Develop  net  income  data  for 
affected  agricultural  lands.  Determine 
net  income  on  agricultural  lands  without 
and  with  the  project  by  relevant  time 
periods.  Such  information  will  be 
developed  through  crop  budgets  on  a 
composite  acre  basis.  Budget 
preparation  and  development  of 
composite  acre  values  have  been 
discussed  in  previous  procedures  in  this 
section  and  will  not  be  readdressed 
here. 

(///)  Compute  benefits  to  agricultural 
land  from  reduced  gully  and 
streambank  erosion.  Agriculhual  land 
may  realize  benefits  fi-om  reduced  gully 
and  streambank  erosion  through 
reduced  land  voiding;  reduced 
production  losses  on  adjacent  areas; 
and  efficiency  gains  on  interdependent 
areas.  Voiding  refers  to  the  complete 
and  total  destruction  of  the  productivity 
of  the  land  for  agricultural  use. 
Production  losses  on  adjacent  areas  may 
be  caused  by  a  lowering  of  water  tables; 
increased  costs  of  production  due  to 
irregular  field  patterns,  etc.;  and  less 
intensive  land  use.  Efficiency  gains  on 
interdependent  areas  occur  where 
elimination  of  a  gully  erosion  problem 
provides  a  stable  outlet  for  land 


treatment  measures  upstream,  thereby 
allowing  for  a  more  intensive  farming 
operation. 

Benefits  in  each  of  these  cases  are 
determined  by  annualizing  projected  net 
income  flows  over  the  evaluation  period 
at  the  project  discount  rate  without  and 
with  the  project.  Associated  land 
treatment  costs  are  deducted  from  with 
project  net  income  when  computing  an 
efficiency  gain  on  an  interdependent 
area.  Avenge  annual  benefits  are 
computed  as  the  difference  in  net 
income  vdth  versus  without  the  project. 

(iV)  Compute  benefits  to  agricultural 
land  from  reduced  flood  plain  scour. 

The  potential  for  scour  erosion  is  related 
to  &e  depth  and  velocity  of  flood  water 
and  the  resistance  of  the  soil  material  to 
erosion.  Benefits  are  determined  in  the 
same  manner  as  for  gully  and 
streambank  erosion,  wiUi  one 
exception — namely,  an  allowance  is 
made  in  projecting  the  net  income  flow 
with  project  to  accoxmt  for  recoverable 
productivity. 

(v)  Compute  benefits  to  agricultural 
land  from  reduced  sheet  erosion. 
Benefits  are  calculated  in  a  similar 
fashion  as  for  gully  and  streambank 
erosion  reduction  benefits  on  an 
interdependent  area. 

[vi\  Compute  erosion  benefits  to  other 
affected  properties.  Erosion  in  its 
various  forms  often  damages  roads, 
bridges,  fences,  buildings,  etc.  Damages 
without  the  project  can  be  determined 
by  adding  the  annual  cost  of  relocating 
the  property  to  the  annual  value  of  any 
loss  in  the  production  of  goods  and 
services,  or  assuming  total  loss  of  the 
property  at  some  future  time.  In  the 
latter  case,  damages  would  be  based  on 
a  depreciated  ciurent  replacement  cost, 
discounted  to  a  present  worth,  and 
amortized.  Annual  damages  with 
projects  are  then  computed,  based  on 
total  avoidance  of  the  loss  or  a  delay  in 
such  loss  creditable  to  the  project 
Benefits  are  determined  by  subtracting 
with  project  damages  from  those 
without  the  project. 

(F)  Sediment  reduction  benefits.  (I) 
Sediment  damages  occur  from  overbank 
deposition  of  infertile  soils,  impairment 
of  drainage  systems  resulting  in  raised 
water  tables  (swamping),  channel  filling, 
and  increased  maintenance  costs  of 
other  properties  (i.e.,  roads,  bridges, 
reservoirs,  buildings,  etc.).  Benefits  are 
measured  as  increased  net  income  for 
agricultural  crops  and  reduced  damages 
to  other  properties.(2)  The  discussion 
which  follows  identifies  key  steps  in  the 
evaluation  of  each  tape  of  benefit  The 
level  oi  detfiil  required  for  evaluation 
depends  on  the  economic  significance  of 
the  problem,  the  availability  and 


reliability  of  data,  and  the  degree  of 
refinement  needed  for  project 
formulation  and  evaluation. 

(1)  Identify  areas  with  sedimentation 
problems.  Same  as  mt>sion  procedure 
step  (/]. 

[ii]  Develop  net  income  data  for 
affected  agricultural  lands.  Same  ds 
erosion  procedure  step  (ii)* 

(in)  Compute  benefits  to  agricultural 
land  from  reduced  overbank  deposition 
and  swanking.  Benefits  in  each  of  these 
cases  are  determined  by  annualizing 
projected  net  incrane  flows  over  the 
evaluation  period  at  the  project  discount 
rate  for  the  without  and  with  project 
condition.  Avvage  annual  benefits  are 
computed  as  the  difference  in  net 
income  with  versus  without  the  project 
Benefits  from  reduced  swamping 
damages  will  be  based  on  the 
prevention  of  future  damages  only. 

(/v)  Compute  sediment  benefits  to 
other  agricultural  properties.  Damages 
without  the  project  can  be  determined 
be  adding  the  cost  of  expenditures  for 
removing  sediment  from  roads,  culverts, 
channels,  etc.,  over  a  representative 
period  of  time  and  then  dividing  by  the 
years  of  record.  Increased  cost  of 
providing  goods  and  services  (i.e., 
additional  treatment  costs  fm*  removing 
sediment  from  munidpel  water)  can 
also  be  used  to  evaluate  damages. 
Reductions  of  sediment  removal  or 
water  treatment  costs  with  project 
provide  the  basis  for  assessing  benefits. 
Extending  the  useful  life  of  an  existing 
reservoir  is  another  type  of  sediment 
benefit. 

(2)  Problems  in  application.  The 
procedure  for  evaluating  inimdation 
benefits  (agricultural  crops)  assumes 
that  damage  factors  developed  woidd  be 
used  for  current  and  future  without 
project  conditions  and  for  all  with 
project  alternatives  considered.  In 
theory,  these  factors  might  change  for 
future  time  periods  depending  upon  the 
relationship  of  conunodity  prices  to 
costs  as  projected.  This  adjustment 
would  be  preferred;  however,  the  use  of 
damage  factors  for  all  time  periods  is 
acceptable  unless  there  is  a  significant 
difference  in  the  relationship  of  the 
projections. 

(3)  Data  sources,  (i)  Interviews. 
Interviews  with  farmers  and  other 
watershed  residents  are  important  for 
most  categories  evaluated.  Interviews 
should  not  be  confined  to  flood  plain 
farmers.  Data  collected  outside  the  flood 
plain  serve  as  a  basis  to  establish  flood- 
free  yields  and  production  inputs  where 
flooding  is  not  a  problem,  as  conq>ared 
with  inputs  on  the  flood  j^ain.  Only 
OMB  approval  forms  slu^d  be  used. 
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and  each  individual  survey  should  be  a 
part  of  supporting  data. 

(ii)  Physical  specialists.  The 
agronomists  and  soil  scientists  can 
provide  data  to  establish  flood-free 
yields  by  soils  and  the  effects  that  soil 
depletion  will  have  on  production.  Data 
recorded  on  soil  survey  sheets  by  SCS 
soil  scientists  provide  yields  of  crops  for 
various  erosion  phases. 

(iii)  Universities  and  federal  agencies. 
Most  universities  as  well  as  ESCS  and 
SCS  have  developed  typical  enterprise 
budgets  that  can  be  modiHed  to  reflect 
conditions  in  the  area  being  studied. 

(e)  Reports  and  display  procedures. 
Displays  for  the  NED  account  will  be 
shown  by  line  items  as  follows:  (1) 
Inundation  Reduction  Benefits,  (i) 
Agricultural  crops. 

(ii)  Other  agricultural  properties. 

(2)  Intensification  Benefits. 

(3)  Changed  Land  Use  Benefits. 

(4)  Land  Stabilisation  Benefits,  (i) 
Erosion  Reduction.  (A)  Agricultural 
crops. 

(B)  Transportation. 

(C)  Other  properties.  ' 

(ii)  Sediment  Reduction.  (A)  Overbank 
disposition. 

(B)  Swamping. 

(C)  Transportation. 

(D)  Other  properties. 

§  704.124  Agricultural  drainage. 

(a)  Introduction.  This  section  provides 
procedural  guidance  for  the  evaluation 
of  NED  benefits  to  agricultural  drainage 
features  of  Federal  water  project  plans. 
External  economies  and  employment 
benefits  are  covered  in  sections  704.131 
and  704.132  and  have  therefore  been 
omitted  from  this  discussion.  The 
procedures  presented  apply  equally  to 
both  structural  and  nonstructural  plan 
elements. 

(b)  Conceptual  basis.  (1)  The  NED 
benefit  is  the  increase  in  the  value  of 
output  of  agricultural  goods  and  services 
to  the  Nation  under  future  conditions 
with  the  project  versus  without.  Such 
benefits  are  measured  as  increased  net 
returns  and  accrue  through  the 
employment  of  additional  resources  in 
the  production  process  and  more 
efficient  resource  use. 

(2)  Care  must  be  exercised  in  the 
evaluation  so  as  to  identify  only  those 
benefits  which  are  pertinent  at  a 
national  level.  This  requires  careful 
handling  of  each  of  the  key  evaluation 
components — cropping  patterns,  crop 
yields,  crop  prices,  and  production 
costs).  A  (fiscussion  of  each  follows: 

(i)  Cropping  patterns.  (A)  Where 
project  measures  are  expected  to  change 
the  composite  land  use  in  a  project  area, 
the  increased  NED  value  due  to  project 


measures  will  be  measured  in  terms  of 
the  net  returns  of  crops  that  potentially 
can  be  increased  to  satisify  national  and 
international  markets.  Such  crops  shall 
presently  be  limited  to  the  following: 
cotton,  wheat  com.  soybeans,  milo,  hay, 
pasture,  barley,  and  oats.  Net  returns  for 
other  crops  are  not  to  be  included  in  the 
NED  account  since  these  crops  usually 
involve  relatively  small  acreage, 
produce  high  net  returns  and  could  be 
expanded  on  existing  croplands  within 
the  region  without  the  project 

(B)  An  additional  N^  benefit  occurs 
where  it  can  be  shown  that  project  lands 
both  new  and  previously  irrigated, 
drained,  or  protected  from  floods  offer 
an  efficiency  advantage  (i.e.,  production 
and  transportation  costs  per  unit  of 
output  are  lower)  over  cmy  other  area  in 
the  production  region  for  the  production 
of  crops  other  than  those  used  for  NED 
benefits.  In  such  cases,  the  net 
efficiency  gain  may  be  included  as  a 
NED  benefit  for  the  additional  output  of 
these  crops.  Net  efficiency  gain  may  be 
measured  as  the  difference  in  the  costs 
per  unit  of  output  in  the  project  area 
compared  to  the  costs  per  unit  of  output 
of  the  marginal  producers  in  the  farm 
production  region.  This  benefit  may  be 
claimed  only  when  the  project  lands 
have  an  efficiency  advantage  over  any 
other  lands  in  the  production  region, 
including  lands  in  production  of  the 
above  named  crops. 

(ii)  Crop  yield  and  prices.  (A)  The 
sensitivity  of  crop  prices  to  changes  in 
market  output  is  well  documented. 
Where  projected  supply  is  expected  to 
grow  more  slowly  than  projected 
demand,  prices  rise.  This  would  increase 
net  returns  and  encourages  additional 
investment  in  agricultural  production 
(i.e.,  more  drainage).  Where  projected 
supply  rises  more  rapidly  than  projected 
demand,  however,  prices  drop. 
Investment  in  additional  agricultural 
production  is  discouraged  and  less 
drainage  development  takes  place. 

(B)  Proper  NED  evaluation  requires 
that  the  ffiture  relationship  of  supply 
and  demand  for  agricultural  crops  be 
structured  into  the  analysis.  A  series  of 
projected  prices  by  time  periods  will 
therefore  be  used  in  evaluating  NED 
drainage  benefits.  These  prices  will  be 
developed  by  States  or  regions  and  will 
reflect  maiket  clearing  conditions  in  the 
absence  of  those  Federal  programs 
which  have  pricing  impacts.  Such  prices 
allow  for  a  level  of  returns  to  each  of  the 
factors  of  production  equal  to  their 
average  costs  in  the  future. 

(iii)  Production  costs.  Historically,  the 
costs  of  operator  and  family  labor,  as 
well  as  management,  have  often  been 
excluded  from  crop  budgets.  This 


assumes  no  long-run  opportunity  costs 
for  these  resources.  The  history  of 
American  agriculture  clearly  shows  that 
this  is  not  the  case.  Millions  of  workers 
have  left  the  farm  for  employment 
elsewhere.  Net  outmigration  is  now  near 
a  Standstill.  To  assume  a  zero 
opportiinity  cost  for  these  resources  is 
unrealistic.  Appropriate  charges  should 
therefore  be  included  in  NED  benefit 
calculations. 

(c)  Planning  setting.  (1)  The 
evaluation  of  NED  agricultural  drainage 
benefits  is  made  through  a  comparison 
of  net  income  anticipated  in  the  future 
with  the  project  versus  without.  For 
analysis,  the  producer  is  considered  to 
be  the  Nation  as  a  whole.  Relevant 
benefits  therefore  become  the  increased 
value  of  future  agricultural  output  frx)m 
the  total  of  all  lands. 

(2)  The  without  project  condition  is 
defined  as  the  condition  expected  to 
exist  in  the  future  in  the  absence  of  a 
project  or  any  change  in  law  or  public 
policy;  whereas  the  with  project  is 
defined  as  the  condition  expected  to 
exist  in  the  future  with  a  given  project 
alternative.  Since  a  number  of 
alternatives  are  generally  formulated  in 
planning  a  parti^ar  project  there  are  a 
corresponding  number  of  with  project 
conditions. 

(3)  Relevant  considerations  for 
structuring  the  evaluation  of  each  futiu*e 
condition  are  discussed  below: 

(i)  Costs  (current).  (A)  Only  the  costs 
wMch  are  expected  to  vary  between  the 
without  and  with  project  conditions 
need  be  analyzed.  They  may  include  the 
cost  of  equipment  ownership,  equipment 
operating,  production  materials,  capital 
improvements  to  land,  labor  and 
management  system  OM&R  and  interest. 

(B)  Of  these  costs,  purchased  inputs 
shotdd  be  valued  at  current  market 
price,  family  and  operator  labor  at 
prevailing  farm  labor  rates,  management 
at  10  percent  of  variable  production 
costs  (excludes  the  cost  of  land  and 
added  capital  improvements),  and 
interest  at  the  project  discount  rate. 

(ii)  Costs  (future — with  and  without). 
Project  ciurent  costs  by  relevant  time 
periods  using  the  ratio  of  the  current 
production  cost  index  to  the  respective 
future  indices.  (WRC  will  supply 
indices.) 

(iii)  Crop  yields  (current).  Use  yields 
currently  being  realized  on  comparable 
areas  within  the  region  under  average 
management 

(iv)  Crop  yields  (future — with  and 
without).  Project  current  yields  using 
historically  derived  rates.  (WRC  will 
supply  rates  for  individual  crops  by 
States  and/or  regions.) 
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(v)  Cnop  prices  (future — with  and 
without).  Use  proj^ons  of  prices 
received  for  aU  crop  outputs  anticipated 
to  be  mariceted  direct.  Use  prelections  of 
prices  paid  plus  an  allowance  for 
delivery  costs  to  the  farm  for  crop 
outputs  anticipated  to  be  marketed 
through  livestock,  (WRC  will  provide  a 
series  of  price  projections  for  target 
years.) 

(vi)  Land  use  (present).  Use  current 
land  use  and  cropping  patterns  within 
the  prefect  area  to  be  irrigated. 

(vii)  Land  use  (future — with  and 
without).  Project  present  land  use  and 
cropping  patterns  based  on  an 
evaluation  of  the  land  capability, 
expected  demands  for  agricultural 
commodities,  availability  of  markets, 
recent  land  use  trends,  and  expectations 
of  farmers  and  others. 

(d)  Evaluation  procedure.  (1)  General. 

(i)  Drainage  problems  on  flatland  areas 
are  generally  interrelated  with 
inundation  damages.  Benefits  in  these 
cases  are  evaluated  jointly  and  assigned 
to  project  purposes  ^er  the  evaluation 
is  completed. 

(ii)  Natumal  economic  development 
benefits  fix>m  agricultural  drainage  are 
computed  in  two  phases.  The  first 
involves  the  computation  of  increased 
net  returns  which  would  result  on 
project  lands  if  no  increase  in  the 
acreage  of  high  net  retmm  crops 
occurred  with  versus  without  the 
project.  And  the  second  involves  the 
computation  of  efficiency  advantages 
whi^  the  project  offers  for  those  high 
net  return  crops  projected  to  increase  in 
acreage  with  the  project  The  total  NED 
benefit  is  the  smn  of  the  benefits 
identified  in  each  phase.  (A)  Phase 
i.The  discussion  below  identifies  key 
steps  pertinent  to  the  Phase  1 
evaluation.  The  level  of  detail  required 
for  this,  as  well  as  the  Phase  2 
evaluation,  will  depend  upon  the 
economic  significance  of  the  problem, 
the  availability  and  reliability  of  data, 
and  the  degree  of  refinement  needed  for 
project  formulation  and  evaluation. 

(1)  Identify  current  land  use,  cropping 
patterns,  and  crop  yields.  The  numt^r  of 
acres  by  major  land  use  (i.eH 
pashireland,  hayland,  and  woodland), 
are  to  be  identified  for  current 
conditions.  Cropland  use  should  be 
fuaiher  defined  to  show  the  number  of 
acres  of  each  crop  grown.  Hus 
information  should  generally  be 
developed  by  groupings  of  similar  soils 
within  the  area  to  be  Gained.  Yields  are 
then  determined  for  crops  within  each 
soO  grouping.  A  careful  reconnaissance 

the  problem  area,  together  with 
interviews  with  farmers  and 


consultation  with  physical  scientists,  is 
critical  to  establish  the  needed  data. 

(2)  Establish  net  income  increases  by 
time  periods,  (i)  Net  income  increases 
attributable  to  the  project  are 
determined  by  subtracting  the  change  in 
variable  costs  with  versus  without  the 
project  bom  the  change  in  gross  income 
(rhange  in  agricultural  output  multiplied 
by  price  per  unit  of  output).  Such  values 
are  determined  on  a  per  acre  basis  for 
appropriate  crops  for  each  time  period 
relevant  to  the  evaluation.  The  acre 
values  are  then  expended  to  the  project 
as  a  whole  utilizing  projected  acreages 
with  and  without  project. 

(ii)  Projected  maintenance  of  existing 
on-farm  drainage  systems  and 
installations  of  new  systems  without 
and  with  the  project  should  be 
incorporated  into  the  calculations,  as 
should  any  substantial  physical 
constraints  to  yields  other  than  drainage 
impairmenL  Where  increased  acreages 
of  high  net  return  crops  are  anticipated 
with  project,  the  planner  will  perform 
the  analysis  using  low  net  return  crop 
surrogates.  Selection  of  these  surrogates 
will  be  based  on  the  planner’s  best 
estimate  of  which  low  net  return  crop 
would  most  likely  be  grown. 

(3)  Compute  benefits.  Annual 
increases  in  net  returns  are  determined 
by  discounting  the  flow  of  increased  net 
returns  identified  under  (ii)  above  to  a 
present  value  and  then  amortizing  the 
same  over  the  project  life  at  the  project 
discoimt  rate. 

(B)  Phase  Z  NED  benefits  from 
increased  acreages  of  high  net  return 
crops  with  project  are  measured  by  the 
difference  in  net  income  from  such  crops 
on  project  lands  in  comparison  to  the 
next  best  available  site.  A  true  analysis 
of  this  benefit  would  require  a  model  of 
interregional  competition  between 
producing  areas.  This  is  not  deemed 
feasible.  Hie  following  shortcut 
procedure  should  therefore  be  used. 

(1)  Determine  project  net  returns  for 
the  high  net  return  crop.  Calculate  ffie 
net  returns  to  land  for  a  representative 
acre  of  the  high  net  return  crop  for  each 
time  period  relevant  to  the  evaluation. 
Annualize  the  resulting  income  flow  by 
discounting  to  a  present  value  and 
amortizing  over  ffie  project  life  at  the 
project  discount  rate. 

(2)  Locate  alternative  production  site. 
Identify  the  nearest  major  maricet  for  the 
high  net  return  crop  in  question,  as  well 
as  the  area  served  by  that  market  The 
market  selected  should  be  large  enough 
to  have  production  cost  and  yield  data 
readily  avallaUu. 

(3)  Determine  the  net  returns  for  the 
high  net  return  cn^  on  the  alternative 
site.  Use  die  same  approach  as  specified 


under  (a)  above.  Average  production 
costs  and  crop  yields  realized  in  the 
service  area  of  the  market  will  provide 
the  framework  for  the  analysis. 

(4)  Compute  benefits.  Subtract  the  per 
acre  net  for  the  region  from  the  project 
net  If  the  difference  is  a  positive 
number,  multiply  the  per  acre  efficiency 
gain  by  the  projected  increase  in 
acreage  with  versus  without  the  project 

(2)  Problems  in  application,  (i)  One 
potential  pitfall  is  the  imputation  of 
returns  to  factors  of  production  other 
than  drainage  water  into  drainage  NED 
benefits.  This  could  occur,  for  example, 
if  a  project  increases  the  amount  of 
family  labor  used  in  crop  production 
activities  on  the  farm  and  tbe  value  of 
such  labor  is  disregarded  in  the  budget 
preparation  process.  Net  income  widiout 
and  with  the  project  becomes 
correspondingly  higher  as  do  benefits  to 
drainage. 

(ii)  The  reverse  can  also  happen  in 
that  legitimate  NED  benefits  to  drainage 
may  be  imputed  as  economic  rents  to 
other  factors  in  the  production  process. 
Cases  in  point  might  involve  (A)  the  use 
of  two  distinctly  Afferent  production 
functions  for  identifying  the  level  of 
fertilizer  usage  under  the  without  and 
with  project  conditions  for  a  given  crop 
or  (B)  the  use  of  two  separate  schedules 
for  determining  machine  and  power 
costs  for  the  two  conditions,  even 
though  the  types  of  crops  grown  and 
acreages  do  not  change  significantly. 
Problems  of  this  type  can  be  avoided  by 
using  a  single  production  function  for 
fertilizer  and  a  single  equipment 
schedule  for  production  cost 
determinations. 

(3)  Data  sources.  Interviews  with 
farmers  are  good  sources  of  information 
for  production  costs,  yield  responses  to 
varying  levels  of  draiimge,  and  expected 
cropping  patterns  without  and  with  the 
project  (Only  0MB  approved  forms 
should  be  used.)  Specialists,  such  as 
agronomists  and  soil  scientists,  can  be 
u^  as  information  sources  on  soil 
productivity  and  yield  responses  to 
drainage.  Many  universities  and  a 
number  of  Federal  agencies  have 
developed  typical  enterprise  budgets 
that  can  be  modified  to  reflect 
conditiotu  in  the  project  area. 

(e)  Report  and  display  procedures. 
Benefits  should  be  displayed  in  the  NED 
account  as  follows:  (1)  Benefits  from 
drainage,  (i)  Change  land  use. 

(ii)  More  intensive  land  use. 

(2)  Benefits  from  inundation  reduction 
(where  applicable),  (i)  Change  In  land 
use. 

(ii)  More  intensive  land  vse. 
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§704.125  Uften  flood  dasMOS- 

(a)  Introduction.  This  chapter 
provides  guidance  in  the  application  of 
economic  principles  for  evaluating 
national  economic  benefits  from 
reducing  urban  flood  hazards.  This 
procedure  provides  for  equal 
consideration  of  structural  and 
nonstructural  alternative  plans  or 
combinations  thereof.  It  also  provides  a 
basis  for  evaluating  the  economic 
significance  of  water  damages  resulting 
from  stream  overflow,  high  lake  stages, 
or  high  tides. 

(b)  Conceptual  basis.  (1)  General 
Benefits  from  plans  for  reducing  flood 
hazards  accrue  primarily  through  the 
reduction  in  actual  or  potential  damages 
associated  with  different  land  use.  The 
standard  for  evaluating  benefits  is  the 
willingness  of  users  to  pay  for  the  plan 
or  increments  thereof.  In  evaluating 
flood  hazard  reduction  plans,  the  term 
"user**  must  be  broadly  construed 
because  a  key  part  of  the  evaluation  of 
plans  is  the  evduation  of  the  economic 
externalities  associated  with  existing 
uses  of  the  flood  plains. 

(2)  Benefit  categories.  While  there  is 
only  one  l^nefit  standard,  there  are 
three  benefit  categories  thereunder, 
reflecting  different  activity  decisions 
made  in  response  to  a  flood  hazard 
reduction  plan — namely: 

(i)  Inundation  reduction  benefiL  When 
flood  plain  use  is  the  same  with  and 
without  the  plan,  the  benefit  is  the 
increase  in  net  income  generated  by  the 
flood  plain  activity.  When  an  activity  is 
removed  from  the  flood  plain,  this 
benefit  will  result  only  to  the  extent  that 
its  removal  increases  the  net  income  of 
other  activities  in  the  economy — for 
example,  through  the  reduction  of 
emergency  costs  of  through  the 
reduction  of  subsidized  reimbursements 
for  flood  damages. 

(ii)  Intensification  benefiL  When  a 
commercial  or  industrial  activity  located 
on  the  flood  plain  without  the  plan 
modifies  its  operation  because  the 
reduction  in  the  flood  hazard  makes  it 
profitable  to  do  sa  the  benefit  is  the 
increased  net  income  generated  by  the 
activity  compared  with  and  without 
project  conditions. 

(iii)  Location  benefiL  When  an 
activity  uses  the  flood  plain  with  a  plan 
but  not  without  the  plan,  the  benefit  is 
the  difference  between  aggregate  net 
incomes  (including  economic  rent)  in  the 
economically  affected  area  with  and 
without  the  plan.  The  difference 
between  estimated  market  value  of  the 
flood  plain  land  with  and  without  the 
plan  can  be  taken  as  an  estimate  of  the 
present  value  of  the  difference  between 


ag^egate  net  incomes  with  and  widiout 
the  plan. 

(3)  Types  of  flood  dantage.  Flood 
damages  can  be  classified  as  physical 
damages  or  losses,  income  lossM,  and 
emergency  costs.  Eadi  activity  affected 
by  a  flood  experiences  losses  in  one  or 
more  of  these  classes.  Such 
classification  assists  in  identifying  and 
evaluating  the  losses  and  in  relating 
variations  in  their  magnitude  to  the 
range  of  flood  conditions  expeced  with 
and  without  the  project 

(i)  Physical  damages.  These  include 
the  damages  to  or  loss  of  buildings  or 
parts  thereof;  loss  of  contents,  including 
furnishings,  equipment  decorations, 
stock  of  raw  materials,  materials  in 
process,  and  completed  products:  cost  of 
cleanup;  loss  of  roads,  sewers,  bridges, 
power  lines,  and  so  forth. 

(ii)  Income  losses.  Losses  of  wages  or 
of  net  profits  to  business  over  and  above 
physical  flood  loss  usually  result  from  a 
disruption  of  normal  activities  caused 
by  flooding.  They  bear  no  consistent 
relation  to  physical  damages  and  must 
be  derived  fium  specific  independent 
economic  data  for  the  interests  and 
properties  affected.  Prevention  of 
income  losses  results  in  a  contribution 
to  national  economic  development  only 
to  the  extent  that  such  losses  carmot  be 
compensated  by  postponement  of  an 
activity  or  throu^  transfer  of  the 
activity  to  other  establishments. 

(iii)  Einergency  costs.  These  wUl 
include  those  additional  expenses 
resulting  from  a  flood  that  would  not 
otherwise  be  incurred,  such  as 
evacuation  and  reoccupation;  flood 
fighting:  disaster  relief;  increased 
expense  of  normal  operations  during  the 
flood;  and  increased  costs  of  police,  fire, 
or  military  patroL  Emergency  costs 
should  be  determined  by  specific  survey 
or  research  and  may  not  be  estimated 
by  applying  arbitrary  percentages  to  the 
physical  damage  estimates. 

(c)  Planning  setting.  (1)  General.  The 
benefit  of  flood  hazsiM  reduction  plans 
must  be  based  on  a  careful  analysis  of 
the  with  and  without  project  conditions. 
In  each  instance,  the  analyst  must 
carefully  project  the  most  likely  land 
uses  for  t^  without  project  condition 
and  the  with  project  condition  for  each 
of  the  various  alternatives  considered. 
Different  project  alternatives  may  result 
in  different  land  uses  over  time.  For 
example,  a  levee  alternative  may 
maintain  existing  land  use.  while  an 
evacuation  alternative  would 
completely  alter  land  use.  Benefit 
categories  (section  2b)  that  result  from  a 
particular  alternative  are  totally 
dependent  upon  the  comparison  of  land 


use  with  and  without  that  particular 
alternative. 

(2)  Without  profect  condition.  The 
without  project  condition  is  defined  as 
the  land  use  and  related  conditions 
likely  to  occur  under  existing 
improvements,  laws,  and  policies.  There 
are  three  significant  assumptions 
inherent  in  this  definition:  (i)  Existing 
and  authorized  plans.  Existing  and 
authorized  flood  hazard  reduction  plans 
normally  will  be  considered  in-place. 
Careful  consideratkm  %vill  be  ^ven  to 
the  actual  remaiiiing  econmnic  life  of 
existing  structures. 

(ii)  Flood  disaster  protection  acL  The 
adoption  and  enforcement  of  land  use 
regulations  pursuant  to  the  Flood 
Disastn  Protection  Act  of  1973  (PL  93- 
234)  will  be  assumed.  (A)  Regulation 
certified  or  near  certification.  The 
Agency  will  assiu%  that  the  land  use 
regulation  has  been  at  will  be  certified 
by  the  Flood  Insurance  Administration 
(FIA)  as  adequate  under  24  CFR 
igi0.3(c)  and/or  (d)  and  24  CFR  19105. 
In  sudi  cases,  the  without  conditions  are 
developed  pursuant  to  the  regulation. 
Further  structural,  nonstructural.  and 
mixed  alternatives  will  be  considered  in 
plan  formulation. 

(B)  Regulation  not  yet  certified.  It  will 
be  assumed  that  the  local  jivisdictioo 
will  adopt  land  use  regulations 
certifiable  to  FIA  in  tlm  near  future 
under  the  unthout  condition  as  a  datum 
and  uiuler  the  with  condition  when  a 
residual  hazard  will  remain.  This 
applies  to  flood  plains  regulated 
pursuant  to  24  CfR  1910^a)  and  (b);  to 
flood  plains  presentiy  regulated  by  local 
ordinances  independent  of  FIA;  a^  to 
flood  plains  with  no  flood  regulation 
presently  in  effect  The  regulation 
assumed  will  indude  the  following  three 
crucial  features:  no  fiirtiier  development 
of  the  flood  plain  unless  the  lowest  floor 
(induding  basement)  tA  the  buUdmg  is 
elevated  to  the  100-year  flood  level  for 
residences  or  flood  proofed  to  that  level 
for  nonresidences:  no  ocaqiancy  of  the 
floodway  fringe  which  when  taken  with 
other  developmmits  raises  the  height  of 
the  100-year  flood  level  by  greater  than 
one  foot  anywhere  in  the  flood  plain; 
and  no  occupancy  of  the  floodway. 

(C)  Application.  As  a  practical  mattw 
this  assumption  means  tiiat  flood 
proofing  costs  will  be  faicurred  if  an 
activity  deddes  to  locate  in  the  flood 
plain.  Such  costs  may  be  reduced  under 
some  which  project  conditions. 

(iii)  Floodplain  numagement 
guidelines.  The  adoption  and 
enforcement  of  Water  Resources 
Coimcil  (WRC)  Floodplain  Management 
Guidelines  for  fanplementing  Executive 
Order  E.0. 11905,  as  well  as  EX). 


Federal  Register  /  Vol  44.  No.  102  /  Thursday.  May  24.  1979  /  Proposed  Rules 


11990-^*rotection  of  Wetlands.  wiU  be 
assumed 

(iv)  Individual  actions.  Over  and 
above  the  prior  three  assumptions,  the 
analyst  should  consider  that  individuals 
will  undertake  certain  flood  hazard 
reduction  measures  such  as 
floodproofing  when  the  disparity 
between  their  potential  flood  dcunages 
and  the  cost  of  measures  to  reduce  these 
damages  suggests  that  it  is  rationed  to  do 
so. 

(3)  With  project  condition.  The  with 
project  condition  is  defined  as  the  most 
likely  condition  expected  to  exist  in  the 
future  if  the  alternative  project  is 
undertaken.  Because  there  are  many 
alternative  projects,  there  are  many  with 
project  condtions.  In  projecting  these 
with  project  conditions,  the  andyst  must 
be  sensitive  to  the  relationship  between 
land  use  and  the  characteristics  of  the 
flood  hazard  for  the  alternative  being 
analyzed.  The  same  assumptions 
underlie  the  with  project  conditions  as 
underlie  the  without  project  condition. 

In  addition:  (i)  A  range  of  nonstructuiral 
alternatives  will  be  considered  fully  and 
equally  with  structural  alternatives,  (ii) 
Full  and  equal  consideration  also  will  be 
given  to  mixed  plans  involving 
interdependent  structural  and 
nonstructural  measures,  (iii)  Project 
alternatives  can  differ  in  their  timing,  as 
well  as  in  their  physical  characteristics. 
The  optimal  timing  of  projects  and  of 
individual  project  features  should  be 
considered  in  project  formulation. 

(d)  Evaluation  procedure.  (1)  General. 
There  are  10  day  steps  which  must  be 
completed,  in  order  to  compute  benefits. 
The  steps  are  primarily  designed  to 
determine  land  use  and  relate  it  to  the 
flood  hazeird  from  an  NED  perspective. 
The  level  of  effort  expended  on  each 
step  depends  on  the  nature  of  the 
proposed  improvement  and  on  the 
sensitivity  of  project  formulation  and 
justification  to  further  refinement 

(i)  Step  1:  Delineate  affected  area.  (A) 
The  area  affected  by  a  proposed  plan 
consists  of  the  flood  plain  plus  all  other 
nearby  areas  likely  to  serve  as 
alternative  sites  for  any  major  activity- 
type  which  might  use  the  flood  plain  ff  it 
were  protected  one  example  of  a  major 
activity-type  is  commercieil.  Where  the 
potential  use  of  the  flood  plain  includes 
industrial  use  within  an  SMSA.  the 
entire  SMSA  is  the  affected  area;  for 
residential  use,  even  within  an  SMSA,  a 
much  smallm*  area  may  be  envisioned. 

(B)  Output*  A  spedficatioB  oi  the 
geographic  area  to  be  stadied. 

(ii)  Step  2:  Project  activities  in 
affected  area.  (A)  EconcMnic  and 
demographic  projections  should 
consi^r  at  least  the  following: 


population,  personal  income,  recreation 
demand  and  manufacturing, 
employment,  and  output  For  any  given 
area,  additional  projections  may  be 
necessary  depending  upon  the  potential 
uses  of  the  flood  plain  and  the 
sensitivity  of  the  plan  to  these 
projections.  Projections  should  be  based 
on  assessment  of  larger  area  trends  and 
appropriate  data  (e.g.,  OBERS);  the 
relationship  of  historical  data  for  the 
affected  area  relative  to  trends 
projected  for  larger  areas;  and 
consultation  with  knowledgeable  local 
officials,  planners,  and  others.  The  basis 
for  affected  area  projection  will  be 
clearly  specified  in  the  report. 

(B)  Output:  A  list  of  the  number  of 
acti^dties  which  might  use  the  flood 
plain. 

(iii)  Step  3:  Estimate  potential  land 
use.  (A)  Potential  land  use  demand 
within  the  affected  area  is  obtained  by 
converting  demographic  projections 
(e.g..  population)  to  acres.  Such 
conversion  factors  will  normally  be 
derived  from  published  secondary 
sources,  from  agency  studies  of  similar 
areas,  or  from  empirical  data  available 
in  the  affected  area.  The  categories  of 
potential  land  use  need  be  only  as 
detailed  as  is  necessary  to  reflect  the 
incidence  of  the  flood  hazard  and  to 
establish  the  benefits  derived  from  a 
plan. 

(B)  Output:  Number  of  acres 
associated  with  activities  in  Step  2. 

(iv)  Step  4:  Determine  floodplain 
characteristics.  (A)  The  existing 
characteristics  of  the  flood  plain  must  be 
delineated  before  it  is  possible  to 
determine  its  potential  uses.  Therefore, 
an  inventory  of  the  flood  plain  will  be 
undertaken  in  order  to  determine  those 
characteristics  which  make  it  attractive 
or  unattractive  for  the  land  use  demands 
established  in  Step  3.  Emphasis  will  be 
placed  upon  those  characteristics  which 
distingmsh  the  flood  plain  from  other 
portions  of  the  affected  area.  The 
following  categorization  should  be  used 
as  a  guide. 

(1)  Inherent  characteristics  of  a  flood 
plain.  Most  flood  plains  have  the 
following  characteristics:  flooding; 
fioodway  and  natural  storage;  natural 
and  beneficial  values,  including  open 
space,  recreation,  ivildlife,  and 
wetlands;  transportation;  and  other. 

(i)  Flooding.  A  description  of  the  flood 
situation  will  be  presented,  including  a 
designation  of  hi^  hazard  areas.  This 
description  will  h^ude  tha 
characteristics  of  the  fioodia^  such  as 
depths,  velocity,  duration,  dems 
content,  area  flooded  by  flood  of 
selected  frequencies  (including  100-year 
frequency),  Ustorical  floods,  and.  where 


applicable.  Standard  Project  Flood 
(SPF). 

(ii)  Floodway,  natural  storage.  A 
description  and  delineation  be 
presented  of  those  areas  which,  if 
urbanized  or  structurally  protected, 
would  affect  natural  storage,  velocity,  or 
stage  or  would  in  any  way  affect  flood 
flows  elsewhere. 

(i/f)  Natural  and  beneficial  values, 
including  open  space,  recreation, 
wildlife,  and  wetlands.  Many  flood 
plains,  particularly  those  near  urban 
areas,  are  potential  recreation,  open 
space,  wetland,  or  wildlife  preserves. 
Ihe  potential  of  the  flood  plain  for  these 
purposes  miut  be  recognized  and 
presented. 

(vV)  Transportation.  Flood  plains  near 
navigable  streams  have  inherent 
attractiveness  for  industries  which 
demand  water-oriented  transportation. 
Flood  plains  also  serve  as  sites  for 
railroads,  highways,  pipelines,  and 
related  facilities  which  are  not 
susceptible  to  serious  flood  damage  yet 
tend  to  attract  industry  to  the  area. 

(v)  Other  attributes.  Other  inherent 
attributes  may  include  soil  fertility, 
reliability  of  water  supply,  waste 
disposal,  and  sand,  mineral,  and  gravel 
deposits. 

[2]  Physical  characteristics.  Pertinent 
physical  characteristics  should  be 
described,  including  slope,  soil  types, 
and  water  table. 

(5)  Availaable  services.  Most 
activities  require  some  or  all  of  the 
following:  transportation  facilities 
(highways  and  rail),  power,  sewerage, 
water,  labor,  and  access  to  markets.  The 
availability  of  such  services  in  or  near 
the  flood  plain  wiU  be  indicated, 
including  comparisons  with  other 
portions  of  the  affected  area. 

[4]  Existing  activities.  The  inventory 
of  the  flood  plain  will  include  a  list  of 
existing  activity-types,  the  number  of 
acres,  and  the  density,  age,  and  value  of 
structure  for  each  activity  type  of  flood 
hazard  zone. 

(B)  Output:  The  available  flood  plain 
acres  for  use  by  the  activities  in  Step  3 
above,  including  the  characteristics 
thereof. 

(v)  Step  5:  Existing  flood  damages.  (A) 
Existing  flood  damages  are  potential 
average  annual  damages  to  activities 
affected  by  flooding  at  the  time  of  the 
study.  Existing  damages  are  those  either 
expressed  for  a  given  magnitude  of 
flooding  or  as  computed  in  die  damage 
frequency  process.  No  projection  is 
Involved.  The  basis  for  the 
determination  of  existing  damages  shall 
be  losses  actually  sustatoed  in  testorical 
floods.  Therefore,  the  analyst  should 
specify  the  year  and  monUi  for  all 
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significant  discharges  above  zero  point 
of  damage  and  indicate  damages 
actually  sustained  by  reach  or  zone  and 
type  of  property  and  acbvity.  Data  on 
historic^  flood  losses  must  be 
supplemented  by  appraisals  and  an 
inventory  of  the  capital  investment 
(including  structures  and  contents) 
within  the  flood  plain.  Estimates  of 
damages  under  existing  conditions  for 
floods  of  magnitude  which  have  not 
historically  occurred  must  be  computed. 
Average  annual  losses  will  be  estimated 
by  using  standard  damage-frequency 
integration  techniques.  The  incidence  of 
such  flood  damages  will  be  assessed  by 
activity-type  and  by  whether  the 
damages  are  or  coidd  be  passed  on 
(externalized)  to  the  public  via 
subsidized  flood  insurance  or  other 
means. 

(B)  Ou^ut  Unit  and  total  flood 
damages  for  existing  land  use  for  the 
activity-types  in  Step  4  above. 

(vi)  Step  6:  Future  flood  damages.  (A) 
These  are  damages  to  economic 
activities  in  step  3  which  might  use  the 
flood  plain  in  the  future  in  the  absence 
of  a  plan.  This  step  will  be  used 
iteratively  with  Step  8  (land  use)  to 
determine  land  use  and  associated 
damages  for  each  future  with  and 
without  condition.  Future  includes  any 
time  period  after  the  year  in  which  the 
study  is  to  be  completed.  In  order  to 
ultimately  relate  costs  to  benefits, 
however,  future  damages  must  be 
discounted  to  the  base  year. 

(B)  Ftiture  flood  damages  should  be 
determined  on  the  basis  of  losses  borne 
by  the  flood  plain  occupant  (internalized 
losses)  and  those  borne  by  others, 
throu^  insurance  subsidies,  tax 
deductions  for  casualty  losses,  disaster 
relief,  etc.  fextemalized  losses);  see  Step 
5. 

(1)  Hydrologic  changes.  Changes  in 
basin  land  use  may  result  in  major 
alteration  of  die  drainage 
characteristics,  particularly  surface 
nmoffi  such  hydrologic  changes  must  be 
projected  for  Ae  planning  period. 
Average  future  hydrologic  conditions 
shall  not  be  used;  such  techniques 
obscure  situations  where  a  project  level 
of  protection  may  be  significantly 
different  by  the  end  of  die  planning 
period  compared  to  average  conditions. 

(2)  Economic  changes.  Economic 
changes  can  be  expected  to  result  in  a 
change  in  the  level  of  flood  losses  in  the 
future.  The  fidlowing  three  paragraphs 
discuss  the  projection  of  future  flood 
damages.  T^  level  of  detail  in 
pndecting  future  flood  losses  should  be 
bai^  on  the  effect  of  the  analysis  of 
plan  formulation  a^d  evaluation.  A 
benefit-coat  redo  for  ejdsdsg  condition 


win  always  be  shown.  If  it  is  greater 
than  unity,  the  projection  of  future 
benefits  may  be  accomplished  in 
abbreviated  form,  unless  it  would  distort 
the  comparison  of  alternatives  or  the 
cost  allocation  and  cost  sharing  in 
multiple  purpose  projects.  In  the  latter 
situation  the  detail  and  accuracy  of  the 
estimates  of  flood  control  benefits 
should  be  comparable  to  benefit 
estimates  for  odier  water  resoiirces 
purposes. 

(3)  Measurement  and  projection  of 
physical  damages.  Measurement  and 
projection  of  flood  damages  must  be 
based  upon  the  establislment  of  actual, 
observed  relationships  between 
damages,  flood  diaracteristics.  and 
those  incficators  used  for  measurement 
and  projection.  These  relationships  will 
be  modified  as  appropriate  by 
consideration  of  constraints  which 
change  the  historically  derived 
relationship  between  flood  damages  and 
a  given  indicator.  Basically,  damages 
are  a  function  of  the  luimber  and  value 
of  each  physical  unit  of  property  in  the 
flood  plain  adjusted  for  tire  damage 
susceptibility  at  each  stage  of  flooding. 
AH  of  these  interrelationships  must  be 
made  explicit  in  the  analysis  and  their 
accuracy  and  representativeness  must 
be  supported  by  empirical  evidence. 
Three  steps  are  to  be  used  in  measuring 
flood  damages  for  a  future  year 
estimate  the  number  and  size  of 
physical  units;  estimate  the  future  value 
of  units;  and  determine  the  damage 
susceptibility  of  units. 

(i)  Physical  units.  The  first  step  in 
measuring  flood  damages  for  a  future 
year  is  to  determine  fr^  Step  3  the 
number  and  size  of  |ritysical  units  with 
potential  to  use  the  flood  plain  by 
hazard  zones  for  each  activity-type. 

Care  must  be  takra  to  determine 
whether  existing  structures  will  continue 
to  occupy  the  flood  plain  over  the  period 
of  analysis  and.  if  the  future  land 
use  and  damage  pctentiaL 

(hj  Value  per  physical  unit.  This 
involves  estimating  future  unit  value 
and,  eventually,  damages.  The  following 
rules  are  deriv^  from  an  empirical 
study  of  flood-prone  property;  no 
deviation  is  permitted 

Existing  developmeoL  The  C^ERS 
regional  growth  rate  for  per  capita 
income  will  be  used  as  t^  basis  to 
increase  the  real  value  of  resideatial 
contents  in  the  future  to  account  for  the 
effects  of  the  affluence  factor. 

Pbture  development  The  values  of 
contents  within  new  residential 
structures  wifi  be  projected  from  the 
year  eadt  unit  is  added 


Translation  to  future  flood  damages. 
The  projected  rate  of  imaease  in  tiie 
value  of  flood-susceptible  household 
contents  will  be  used  as  the  basis  to 
increase  the  future  unit  flood  damage  to 
household  contents. 

Limit.  The  value  of  contents  may  not 
exceed  75  percent  of  tiie  resi^nce 
structural  value,  unless  an  empirical 
study  proves  that  a  special  case  exists 
(e.g.,  trailer  parks). 

Commercial  arid  industrial  property. 
The  unit  values  of  commercial  and 
industrial  property  categories  will  not  be 
increased  over  time  using  tiie  procedure 
described  above.  Increase  in  tiie  values 
of  commercial  and  industrial  property  in 
the  flood  plain  may  result  from 
expansion  of  existing  facilities  as  well 
as  from  construction  of  new  units;  such 
increases  will  be  evaluated  as  new 
development  units. 

(Hi)  Damage  susceptibility.  Once  the 
number  of  physical  units  and  the  value 
associated  with  each  unit  are  known, 
damage  susceptibiUty  relationships  must 
be  established  as  a  fuactioa  of  total 
value  of  each  physical  unit  and  the  flood 
characteristics  of  the  streaaiL  snch  as 
velocity,  depth,  dwation.  vohane,  debris 
control,  and  salinity.  Some  of  the 
determinants  of  damage  snsc^tibility 
ara  type  of  activity,  vmtical 
development  location  within  flood 
plain,  nature  of  floodproofing, 
constructum  material  ased,  and 
individual  response. 

(4)  Projection  of  income  losses. 

Income  losses  can  be  projected  to 
increase  in  the  future  on  the  basis  of 
projected  land  use.  In  no  event  will 
increases  in  physical  losses  be  used  to 
project  income  losses. 

(5)  Projection  of  emergency  costs. 
Emergency  costs  encompass  a  wide 
variety  of  programs.  Some,  such  as 
emergency  shelter  and  food,  are 
primly  a  function  of  tiie  occupancy  of 
the  flood  plain,  but  not  of  the  vdue  of 
development  in  the  flood  plain  itself.  In 
no  event  will  emergency  costs  be 
projected  to  increase  as  a  direct  function 
of  physical  losses. 

(C)  Output:  Potential  future  flood 
damages  by  the  activity-types  in  Step  3 
above  for  different  flood  plain  zones. 

(vii)  Step  7:  Other  costs  of  using  flood 
plain.  (A)  The  impact  of  flooding  on 
existing  and  potential  future  occupants 
is  not  Bruited  to  flood  losses.  In  some 
cases,  the  impacts  are  intangible:  but  in 
some  cases  they  can  be  translated  into 
NED  losses.  Hiese  include  the  following. 

(1)  Flood  proofing  costs.  Ifigh  flood 
hazards  lead  to  hi^  flood  costa. 
Therefore,  floodproofing  costs  for 
different  activity-types  (Step  3)  and 
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different  flood  hazard  zones  should  be 
computed.  Internalized  and  externalized 
costs  should  be  clearly  differentiated  as 
in  Step  5. 

(2)  National  flood  insurance  costs.  A 
national  cost  of  the  flood  insurance 
program  is  its  administration.  For  flood 
insurance  policies  actually  in  effect  at 
the  time  of  the  study,  the  cost  for 
servicing  the  policies  should  be 
determined  based  upon  the  average  cost 
per  policy  including  agent  commission 
and  the  costs  of  servicing  and  claims 
adjusting.  FIA  should  be  contacted  to 
obtain  such  costs.  These  are 
externalized  costs  in  the  case  of 
subsidized  policies. 

(3)  Modified  use.  In  some  cases,  the 
flood  hazard  has  caused  structures  to  be 
used  less  efficiently  than  they  would  be 
in  the  absence  of  a  project.  For  example, 
the  first  floor  of  garden  apartments  may 
not  be  rented  because  of  a  flood  hazard. 
Or  property  may  be  configured  in  a 
different  way  with  versus  without  a 
plan. 

(B)  Output:  Flood  proofing  and  other 
costs  associated  with  the  activities  In 
Step  (6). 

(riii)  Step  8:  Project  land  use.  (A) 
Given  the  existing  characteristics  of  the 
flood  plain  and  the  remainder  of  the 
affected  area  previously  designated, 
land  use  demand  must  be  allocated  to 
flood  plain  and  non-flood  plain  lands, 
for  the  without  project  condition  and 
with  each  alternative  flood  plain 
management  plan. 

(1)  Basic  factors.  The  allocation  shall 
be  based  upon  a  comparison  of  the  flood 
plain  characteristics,  the  characteristics 
sought  by  potential  occupants,  and  the 
availability  of  sought-after 
characteristics  in  the  non-flood  plain 
portions  of  the  affected  area. 

(2)  Criteria.  The  flood  plain  will  not 
be  used  unless  it  possesses 
characteristics  which  give  it  a 
significant  economic  advantage  over  all 
other  available  sites  within  the  affected 
area  from  the  perspective  of  the 
potential  user.  If  such  advantages  exist, 
the  analyst  must  determine  whether 
they  overcome  potential  flood  losses, 
potential  floodproofing  costs,  and  other 
related  hazard  costs.  Hood  losses  and 
costs  will  be  specific  to  the  zone  of  the 
flood  plain  being  considered. 

(B)  Output:  Flood  plain  land  use  with 
and  without  project  for  activity-types  in 
Step  3  above  for  present  and  future 
years. 

(ix)  Step  9:  Collect  land  market  value 
and  related  data.  (A)  Where  land  use  is 
different  with  and  without  the  project, 
the  difference  in  income  must  be 
computed  for  the  land  with  and  without 
the  project.  This  is  generally 


accomplished  using  land  market  value 
data.  Supporting  data  will  be  required  in 
the  following  situations:  (1)  Where  land 
use  is  different  with  compared  to 
without  the  project,  the  following  data 
will  be  collected  as  appropriate  to 
complete  Step  10. 

(1)  Comparable  value.  If  the  plan  does 
not  result  in  a  major  addition  to  the 
supply  of  land  in  the  area,  the  value 
with  protection  is  the  market  value  of 
comparable  flood-free  land.  If  the  plan 
results  in  a  major  addition  to  the  supply, 
the  effect  on  the  price  of  land  should  be 
taken  into  account  in  estimating  the 
value  of  flood  plain  lands  with 
protection.  The  flood-free  land  must  be 
comparable  in  terms  of  physical  and 
infi'astruchu'al  characteristics  (e.g., 
water  availability,  transportation,  soil 
stability,  utilities,  and  amenities). 

(ii)  Existing  value.  The  value  of 
nearby  flood  plain  sites  should  be  used 
or,  where  reasonable,  the  current  value 
of  the  flood  plain.  In  either  case,  the 
current  and,  where  available,  past 
market  values  of  the  flood  plain  will  be 
reported.  Actual  market  values  will  be 
used,  not  capitalized  income  values. 
Hence,  it  must  not  be  assumed  that  the 
value  of  land  being  used  for  agriculture 
in  an  urban  or  urbanizing  situation  is  the 
capitalized  value  of  agricultural  returns 
or  that  any  value  higher  than  that  is  due 
to  (1)  speculation  on  a  Federal  project  or 
(2)  lack  of  knowledge.  On  the  contrary, 
without  values  in  excess  of  agricultural 
values  are  to  be  expected,  reflecting  the 
probability  of  fuhu«  use  as  well  as 
existing  and  anticipated  infrastructural 
investments  (e.g.,  highways  and  water 
supply). 

(Hi)  Net  income  data.  The  net  income 
(earned)  with  the  project  may  be 
estimated  directly  based  on  an  analysis 
of  a  specific  land  use  with  the  project. 
For  example,  this  approach  would  be 
used  for  lands  to  be  developed  for 
recreation.  The  projected  recreation 
benefits  would  constitute  the  gross 
income  (earned  on  the  flood  plain)  and 
would  be  shown  as  a  project  benefit. 

(iv)  Encumbered  market  value.  The 
market  value  of  the  land  with  an 
encumbered  title  will  be  estimated  for 
inclusion  as  a  benefit  in  Step  10  in 
situations  where  the  flood  plain  is  to  be 
evacuated,  where  no  specific  public  use 
is  planned,  and  where  the  land  could  be 
resold  with  an  encumbered  title  (which 
would  assure  that  future  uses  would  be 
consistent  with  Executive  Order  11988 
on  Flood  Plain  Management). 

(2)  Where  land  use  is  the  same  but 
more  intense,  as  when  an  activity’s  use 
of  the  flood  plain  is  modified  as  a  result 
of  the  project  determination  of  the 
increase  in  income  may  be  based  on 


increased  land  values  or  direct 
computation  of  costs  and  revenues. 

(3)  In  the  case  of  an  evacuation  plan, 
an  open  space  use  of  the  f '  “hI  plain 
with  project  may  give  rise  k  i  positive 
externality  on  adjacent .  'aids.  This 
positive  externality  reflects  the  amenity 
of  living  near  park  land  or  open  space, 
and  it  may  be  measured  as  the  projected 
increase  in  market  value  of  property 
adjacent  to  the  enmunbered  flood  plain. 
Such  benefits  must  meet  the  test  of  any 
NED  benefit  and  thus  must  be 
documented  by  empirical  evidence.  Care 
must  also  be  taken  to  avoid  double 
counting  of  benefits;  e.g.,  changes  in 
market  value  of  properties  adjacent  to  a 
restored  flood  plain  may  reflect 
recreation  or  open-space  benefits  to 
occupants  of  those  properties. 

(4)  In  situations  where  the  market 
value  of  existing  structures  and  land  is 
lower  because  of  the  flood  hazard, 
restoration  of  the  market  value  may 
represent  a  quantification  of  otherwise 
intangible  benefits.  In  such  cases,  the 
benefit  is  taken  as  the  difference 
between  increased  market  value  and 
that  portion  of  increased  market  value 
attributable  to  flood  damages  reduced. 
Careful  attention  should  be  given  to 
assuring  that  factors  not  related  to  the 
flood  hazard  are  not  included  as  project 
benefits. 

(5)  Projected  increases  in  the  market 
value  of  land  with  and  without  a  plan 
over  the  project  life  may  not  be  used  to 
measure  flood  hazard  reduction 
benefits.  This  is  because  the  current 
market  value  of  land  theoretically 
captures  the  expected  stream  of  income 
over  time. 

(B)  Output:  Land  market  value  and 
related  data  for  situations  fi'om  Step  8, 
where  with  and  without  plan  uses  are 
different  and/or  where  significant 
externalities  are  involved. 

(x)  Step  10:  Compute  benefits.  (A)  At 
this  point  in  the  analysis,  sufficient 
information  is  available  to  compute 
benefits  for  structural  and  nonstructural 
measures.  Table  I  displays  the  types  of 
benefits  claimable  for  three  of  the  major 
flood  hazard  reduction  measures  and 
the  steps  in  the  procedure  that  provide 
the  necessary  data.  The  table  applies 
generally;  specific  cases  may  vary.  All 
benefits  should  be  discounted  and 
annualized  at  the  appropriate  discount 
rate.  Benefits  are  categorized  in  the 
following  way: 

(1)  Inundation  reduction  benefits,  (i) 
To  the  extent  that  Step  8  indicates  that 
land  use  is  the  same  with  and  without 
the  project,  the  benefit  is  the  difference 
in  flood  damages  with  and  without  the 
project  (Step  6),  plus  the  reduction  in 
floodproofing  costs  (Step  7),  plus  the 
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reduction  in  insurance  overhead  (Step 
7),  plus  the  restoration  of  land  values  in 
certain  circumstances  (Step  9).  To  the 
extent  that  Step  8  indicates  a  difference 
in  land  use  for  an  evacuation  plan,  the 
beneBt  is  the  reduction  in  externalized 
costs  of  flood  plain  occupancy  which 
are  typically  borne  by  taxpayers  or 
Hrms  providing  services  to  flood  plain  * 
activities. 

Examples  so  such  costs  are  subsidized 
flood  insurance;  casualty  income  tax 
deductions;  flood  emergency  costs;  and 
flood  damages  to  utility,  transportation, 
and  communicatioh  systems.  Reduction 
of  externalized  costs  of  flood  plain 
occupancy,  that  is,  reduction  of  costs 
not  borne  by  the  flood  plain  activities, ' 
can  be  a  major  benefit  of  projects  to 
evacuate  or  relocate  flood  plain 
activities.  Reduction  of  flood  damages 
borne  by  flood  plain  activities  because 
they  are  already  accounted  for  in  the 
fair  market  value  of  flood  plain 
properties  cannot  be  claimed  as  a 
benefit  of  evacuation  or  relocation. 

(//).  One  category  of  external  costs 
associated  with  flood  plain  occupancy 
that  can  be  avoided  by  a  removd  plan  is 
public  compensation  for  private  flood 
damages  through  the  subsidized  Federal 
Flood  Insurance  Program.  Expressing 
savings  in  these  externalized  costs  as 
project  benefits  is  appropriate  for 
properties  in  conununities  which 
participate  in  the  Federal  Flood 
Insurance  Program  or  are  expected  to 
participate  under  the  without  project 
condition.  This  benefit  is  based  on 
reduction  of  insurable  flood  damages. 
Insurable  flood  damages  are  to  be 
projected  over  the  life  of  the  project 
with  careful  attention  to  the  projected 
without  condition. 

(///)  The  projection  of  insurable  flood 
damages  is  to  be  based  upon  traditional 
depth-damage-frequency  relationships 
used  in  projecting  total  flood  damages. 
However,  projected  total  damages  are  to 
be  reduced  by  subtracting  losses  which 
are  noninsurable  becasue  either  they  are 
not  insurable  loss  categories  or  they 
exceed  the  coverage  limits  of  the 
subsidized  program;  the  deductible 
portion  of  each  expected  flood  damage 
event;  and  the  annual  cost  of  the 
insurance  premium  paid  by  the 
policyholders.  For  this  benefit 
calculation,  it  is  to  be  assumed  that  all 
eligible  parties  purchase  subsidized 
insurance.  This  assumption  is 
appropriate  because  the  market  value  of 
properties,  which  determines  project 
costs,  reflects  the  availability  of  the 
program,  not  the  extent  of  its  utilization 
by  current  flood  plain  occupants. 

[2)  Intensification  benefits.  Where 
Step  8  indicates  that  land  uses  are  the 


same  with  and  without  the  project,  but 
activity  is  more  intense  with  the  project 
the  benefit  is  measured  as  the  increase 
in  market  value  of  land  from  Step  9(b)  or 
direct  income  changes  from  Step  7(c). 
Care  must  be  taken  to  avoid  double 
counting  by  using  both  methods. 

(3)  Location  benefits.  Where  Step  8 
indicates  that  land  use  is  different  with 
and  without  the  project  the  benefit  is 
measured  by  the  change  in  the  net 
income  or  market  value  of  the  flood 
plain  land  and  certain  adjacent  land 
where,  for  example,  the  plan  creates 
open  space  (Step  9). 

(b)  Output  Average  annual  benefits. 

(2)  Problems  in  application.  There  are 
four  major  problem  areas  in  computing 
flood  hazai^  reduction  benefits:  (i) 
Income  losses.  The  loss  of  income  by 
conunerciat  industrial,  and  other 
business  firms  is  difficult  to  measure 
because  of  the  complexity  involved  in 
determining  whether  the  loss  is 
recovered  by  the  firm  at  another 
location  or  at  a  later  time.  Direct 
interview  and  empirical  post-flood 
studies  are  the  most  appropriate  data 
sources  for  analyzing  whether  a  real 
resource  loss,  such  as  idle  capital  or 
decaying  inventories,  is  involved.  The 
loss  of  income  because  of  idle  labor  may 
be  measured  fi*om  the  point  of  view  of 
the  firm  or  the  household,  but  care  must 
be  taken  to  avoid  double-counting.  Loss 
of  income  because  of  idle  labor  must  be 
net  of  income  to  labor  employed  in 
cleanup  and  repair  of  damages. 

(ii)  Intensification  benefits.  This 
category  of  benefits  is  primarily 
applicable  to  agriculture  flooding.  Its 
applicability  to  urban  situations  is 
theoretically  valid,  but  there  are  few 
convincing  case  studies  to  date. 
Normally,  this  benefit  cannot  exceed  the 
increased  flood  damage  potential 
comparing  the  existing  activity  to  the 
intensified  activity  (without  the 
proposed  plan). 

(iii)  Risk.  The  analysis  of  response  to 
a  flood  hazard  is  based  upon  a 
probability  weighting  of  floods  of 
various  magnitude.  Tfris  implies  that 
flood  plain  occupants  are  risk-neutraL 
However,  many  occupants,  individually 
or  as  a  group,  either  avert  or  accept  risk. 
Hence,  responses  to  acutal  and  potential 
flood  damages  should  be  viewed 
broadly  in  determining  land  use,  mode 
of  conducting  business,  and  even 
benefits.  The  analyst  must  explain  any 
significant  deviations  from  expected 
behavior  based  on  actual  or  potential 
flood  damages  computed  on  a  risk- 
neutral  basis. 

'  (iv)  Sensitivity  analysis.  Uncertainty 
must  be  addressed  in  the  analysis  of 
NED  benefits  and  costs.  To  a  degree  this 


uncertainty  will  be  addressed  during  the 
study  by  gathering  more  information  on 
criticaL  uncertain  items  and  by  using 
standard,  reviewable  data  sources  (e.g.. 
OBERS). 

(3)  Data  sources.  The  basic  data 
sources  have  been  mentioned  in  the 
preceeding  section,  “General 
Di8Cussion.“  The  following  summarizes 
problems  associated  with  two  key 
sources:  (i)  Interviews:  The  basic  use  of 
interviews  is  for  collecting  flood  damage 
data;  however,  personal  interviews  may 
be  used  to  collect  any  necessary  data 
not  available  from  secondary  sources. 
Only  forms  approved  by  the  Office  of 
Management  and  Budget  should  be 
used.  Statistically  sound  techniques  will 
be  used  for  selecting  the  interview 
sample  and  for  devising  the  questions. 
The  questionnaire  and  a  summary  of 
responses  will  be  compiled  and 
displayed  in  the  final  report  in  such  a 
way  as  to  prevent  individual 
disclosures. 

(ii)  Local  land  use  plans.  Local  land 
use  plans  and  zoning  ordinances  are 
valuable  guides  to  future  land  use  in  the 
flood  plain.  However,  such  plans  and 
ordinances  should  be  followed  with 
caution.  The  demographic  implications 
of  the  local  plans  and  ordinances  must 
be  consistent  with,  or  convincingly 
distinguished  fit>m,  a  larger  area  trend; 
e.g.,  OBERS.  The  status,  date,  and 
likelihood  of  change  are  factors  in 
assessing  the  utility  of  the  local  plan. 
Finally,  the  plan  would  not  be  an 
acceptable  projection  for  the  without 
condition,  to  the  extent  that  it  ignores 
the  flood  hazard. 

(e)  Report  and  display  procedures. 
The  report  must  include  sufficient  data 
to  enable  the  reviewer  to  follow  the  key 
steps  above  and,  most  important,  the 
underlying  rationale  for  the  project.  (1) 
Report  procedures  for  risk  and 
uncertainty.  To  assist  reviewers  in 
assessing  their  own  responses  to  risk 
(and  as  basic  data  for  later  use  in  the 
social  wellbeing  account),  the  following 
will  be  separately  summarized  and 
displayed  in  tabular  form: 

(i)  Remaining  flood  damage 
situations:  categorizations.  The 
remaining  damages  are  those  expected 
to  occur  even  with  a  flood  plain 
management  plan  in  operation. 
Remaining  damages  include:  (A) 
Damages  to  activities  which  would 
occupy  the  flood  plain  with  as  well  as 
without  the  plan; 

(B)  Damages  to  activities  which  would 
occupy  the  flood  plain  only  with  the 
plan;  and 

(C)  Increased  damages  to  activities 
outside  the  protected  area  under  the 
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%vitfa — as  compared  to  the  without — 
(mndition. 

(ii)  Flood  with  two-tenths  of  one 
percent  chance  of  occurrence.  The  flood 
with  two-tentha  of  one  percent  chance 
of  occurrence  (500-year  frequency)  will 
be  fuUy  described  with  and  without  the 
plan.  The  report  will  contain,  for 
exampe,  “two-tenths  of  one  percent 
flood”  damages;  number  of  people  and 
towns  affect^  the  number  of  structures 
and  acres  by  land  use  type;  disruption  of 
essential  services  (water,  power,  fire 
protection,  and  sanitary  serivces)  and 
distance  to  unaffected  essential , 
services:  anticipated  warning  tiihe;  flood 
depths,  velocity,  duration,  debris 
content,  and  the  like;  and  other 
indicators  pertinent  to  catastrophic 
flooding.  A  catastrophe  occurs  when  an 
urban  area  is  crippled  for  a  sustained 
period,  where  a  substantial  infusion  of 
Federal,  State,  or  regional  rehabilitation 
funds  (disaster  relief)  is  necessary,  or 
where  it  could  be  expected  to  be 
deemed  a  Federal  or  State  disaster  area. 
Likewise,  a  catastrophe  occurs  were  a 
serious  danger  to  life  exists  or  extesive 
property  damage  results.  The  results  of 
the  “two-tenths  of  one  percent  flood” 
analysis  must  be  presented  in 
appropriate  tabular  form  in  the  report 

(2)  ^nsitivity  analyses.  The  report 
will  contain  sensitivity  analyses  which 
present  a  range  of  benefit  levels 
representing  data  and  assumptions 
almut  which  reasonable  persons  might 
differ.  The  reported  benefit  level  will  be 
that  level  which  is  most  probable;  other 
levels  are  presented  for  public 
information.  The  following  specific 
analysis  must  be  conducted  and 
presented  in  the  report  for  the  final 
array  of  alternatives: 

(i)  Break-even  years.  There  are  two 
significant  break-even  years:  the  project 


InundBlion: 

Externalized  flood  damagec  (step  6)......— _ _ 

Memalzed  flood  dewaaee  (clep  6) — - - 

Flood  proofing  ooete  reduced  (clep  7) - 

Reduction  in  inauranoe  ovartiaad  (step  7) - 

neetoration  oi  land  value  (elep  94 . . 

flfleneiication  (etepa,  7(4  9S>)) . 

Location: 

OMerence  in  uaa  (alap  9o(1)  and  (2)) - 

Naur  uae  (clep  9a^) _ _ _ — 

Encumbered  fide  (dep  9a(4)) - 

Open  apace  exiernalliy  (atap  9(c) . . . . — 


year  in  which  undiscounted  annual 
benefits  first  exceed  annual  changes  and 
the  project  year  in  which  discounted 
benefits  exceed  annual  charges 
assuming  no  further  increases  in 
benefits.  As  used  herein,  annual  charges 
for  multiple-purpose  projects  are  based 
on  allocated  costs. 

(ii)  Internal  rate  of  return.  The 
internal  rate  of  return  is  the  rate  of 
intrest  at  which  benefits  equal  costs 
over  the  period  of  analysis  (i.e..  benefit 
cost  ratio  equals  1.0). 

(iii)  Discount  rate.  For  authorized 
projects,  the  effect  of  using  the  current 
Federal  discount  rate  should  be 
presented. 

(iv)  Value  per  structure.  As  previously 
discussed,  increases  in  future  damages 
relate  to  increases  in  the  number  of 
structures  and  to  increases  in  the  value 
of  structures  and  contents.  Wherever 
increases  in  damages  are  based  upon 
increases  in  value,  a  sensitivity  analysis 
should  be  accomplished  under  the 
alternate  assumption,  that  there  is  no 
increase  in  the  average  value  of 

'  structure  or  contents  and  that  increases 
in  damages  are  due  solely  to  increases 
in  the  number  of  structures  and/or  shifts 
from  one  type  of  structure  to  another. 

(3)  Summary  Tables.  Summary  tables 
2-6  are  suggested  presentations  for  all 
reports  that  include  flood  hazard 
reduction  as  a  purpose.  Other  summary 
tables  may  be  necessary  and  pertinent, 
such  as  the  specific  display 
requirements  presented  in  Section  4.  The 
siunmary  tables  should  include  pertinent 
land  use  for  computing  not  only  national 
economic  development  benefits,  but  also 
environmental,  social,  and  regional 
impacts. 


CWmabto _ CWnMbte -  Claimabla. 

CMiinM* _  Clwmabto -  Not  claimable. 

Oaimebia _  Not  cWnaMe .  Not  claimable. 

CWmable _  Claimable -  Claimable. 

(Sabnabla _ CWmable -  Not  claimable. 

Claimable _ , _ Claimable . —  Not  claimable. 

CWmWie _  CWmablo -  Not  claimable. 

Not  CWmable _ Not  claimable -  Claimable. 

Not  CWmable .  Not  eWmable .  Claimable. 

NotcWnuMe _ Not  claimable _  Claimable. 


Table  Z.— Summery  of  Avenge  Annual  NED  Benefits 
etnd  Coats  for  AHemafNeProiects 

rniouBands  of  October  1979  doflara) 

Appllcabte  Discount  Rato; - 


AflamaUvaa 


ISSN 


Flood  hazard  leducfion  benefits: 
Inundafiort 

Physical _ 

Income _ _ 

Emergency . . 


Tow,  inundation  __ 


IfrtfMHiflrition 

Location: 

Flood  pWn. _ 

Off  flood  pWn. 


ToW  location 


Flood  hazard 
reducfioa 


ToWbenafiia 


Other  purposed  beneflts  . 

ToW  proiect 
benefits. 

Project  costs . . 


ToW  net  benefits  . 


IsUta  S,~-Fk)od  Damages  by  Decade  Alternative 
Prelects 

(Thoussnde  of  Oelobar  1979  doflarsj 

Appfioabte  Discount  Rate; - 


Tbne  period* 

-  AAE 

PO  P10  P20.  etc. 


Project  • 

No.  1 . 

No.  2 _ 

No.  3 _ 

N _ 


'Project  in  System  of  Arxxwnts. 

'The  designations  PlO  and  P20  identify  the  10th  and  20th 
years,  respectively,  of  project  life. 

'Average  annoal  eqiihralenL 

TatAaS.--EloodDarnages  by  Decade  Without 
Pnieeta 

(Thousands  of  October  1979  dofltss) 
Appicabte  Discount  Rato; - 


Time  period ' 


P-50  P-40,  etc.  Exisfing  AAE ' 
Properly  Type  P10  PO  PN 


ResidentW: 

’  a' _ 

b - 

CommereW.. 
lndustiW«.> 
Other _ 


ToW. 


'The  designations  PlO  and  PZO  identify  9m  loth  and  20lh 
yw  respectivefy.  of  psojecl  Me.  P-ao  la  1929,  P-tO  is  1939. 

•1C. 

'Average  annual  equivalent 
'SobclasSilicalionofresideiitiaL 


Tabte  i.— Guide  to  Types  of  BeneSts 


Types  of  project 


Type  of  benefit  (and  step). 


Stnjctural. 


Fload  proofing . 
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TabI*  B.— Number  of  Acres  (or  Structures) 


(Flood  PWn  WHtwul  Proiect<| 


Acres 

Existing  . 

Time  period  * 

PO 

P10  ■ 

P20 

P30 

P40 

P50 

Ptoo 

Property  type: 

Residential . . . . . . . 

X 

X 

X 

X 

X 

X 

X 

X 

•  • - - - 

X 

X 

X 

X 

X 

X 

X 

X 

b . . 

X 

X 

X 

X 

X 

X 

X 

X 

c . .  .. 

X 

X 

X 

X 

X 

X 

X 

X 

Commercial _ _ _ _ 

X 

X 

X 

X 

X 

X 

X 

X 

Industriil _ 

X 

X 

X 

X 

X 

X 

X 

X 

Semipublic _  _ 

X 

X 

X 

X 

X 

X 

X 

X 

Transportation _ - _ 

X 

X 

X 

X 

X 

X 

X 

X 

'  Coniparabto  table  for  aM  attemattves,  whero  pertinent 

'  The  deaignationa  P10  and  P20,  identify  the  10th  and  20th  yaara,  raspactivaly,  of  project  Ifa. 
*  Subdasaitication  of  residential  units. 


§  704. 1 26  Power  (hydropower). 

(a)  Introduction.  This  chapter 
describes  procedures  for  the  economic 
evaluation  of  hydropower  projects. 
These  projects  include  sin^e-purpose 
hydropower  projects,  inclusion  of 
hydropower  as  a  function  in  new 
multipurpose  projects,  addition  of 
power-generating  facilities  to  existing 
water  resource  projects,  and  expansion 
of  existing  hydropower  plants. 

(b)  Conceptual  basis.  (1)  The 
conceptual  basis  for  the  evaluation  of 
the  energy'  produced  by  hydroelectric 
powerplants  is  society’s  willingness  to 
pay  for  these  outputs.  This  willingness 
to  pay  is  to  be  compared  to  the  costs 
required  to  provide  the  energy,  in  order 
to  decide  whether  a  project  is  justified 
on  the  NED  account. 

(2)  Willingness  to  pay.  in  application, 
is  measured  in  ways  that  are 
appropriate  to  the  technical  and 
institutional  characteristics  of  a  project 
purpose.  In  the  case  of  hydropower,  the 
willingness  to  pay  criterion  for  outputs 
has  been  applied  in  the  form  of  the 
alternative  cost  measure  of  benefits.  The 
alternative  cost  measure  of  benefits  is 
strictly  correct  as  a  measure  of  the  NED 
benefits  of  a  project  if  two  conditions 
hold:  First,  that  ^e  gross  benefits  of  the 
alternative  are  the  same  as  those  of  the 
project  under  consideration;  second, 
that  the  alternative  will  be  implemented 
if  the  project  under  consideration  is  not 
implemented.  This  second  condition  is 
often  referred  to  as  the  condition  that 
the  alternative  is  the  "most  likely” 
alternative. 

(3)  This  approach  has  been  used  in  the 
case  of  hydropower  evaluation  because 
it  has  been  reasonable  to  assume  that  a 
hydropower  plant  is  within  the  public 
sphere  of  action,  that  the  alternatives 


are  within  the  private  sphere,  and  that 
the  alternatives  will  be  built  to  meet 
projected  NED  demands  for  power  if  the 
public  power  project  if  not  built.  In  this 
situation,  the  only  choice  facing  the 
public  is  whether  to  build  a  public 
hydropower  plant  and  thus  avoid  - 
incurring  the  cost  of  constructing  the 
alternative  in  the  private  sebtor. 

(4)  The  calculation  of  alternative  costs 
to  be  used  as  a  measure  of  NED  benefits 
shall  be  on  the  following  basis:  (A)  all 
interest  and  cunortization  costs  charged 
to  the  alternative  shall  be  calculated  on 
the  basis  of  the  Federal  discount  rate; 

(B)  no  costs  for  taxes  or  insurance  shall 
be  charged  to  the  alternative;  and  (C)  all 
other  assumptions  and  procedures  used 
in  calculating  the  costs  of  the 
alternatives  including  external 
diseconomies  shall  parallel  those 
employed  in  calculating  the  costs  for  the 
proposed  Federal  project. 

(5)  The  NED  benefits  of  nonstructural 
programs  are  also  measured  in  principle 
by  society’s  willingness  to  pay  for  them. 
’Die  alternative  cost  measure  can  be 
employed  directly  if  it  can  be  assumed 
that  the  willingness  to  pay  of  energy 
users  for  reducing  demand  is  the  same 
as  their  willingness  to  pay  for  meeting 
demand.  Where  this  is  not  entirely  the 
case,  suitable  adjustment  must  be  made 
to  account  for  the  difference  between 
energy  user’s  willingness  to  pay  for 
reducing  demand  and  their  i^lingness 
to  pay  for  meeting  demand. 

(c)  Planning  setting.  (1)  Without 
project  condition.  The  without  project 
condition  is  defined  as  the  most  likely 
condition  expected  to  exist  in  the  future 
in  the  absence  of  a  project  and  any 
changes  in  law  or  public  policy.  'The 
following  specific  assumptions  are  to  be 
built  into  the  projected  without 
condition: 


(i)  Existing  resources.  Existing 
generating  resources  are  assumed  to  be 
part  of  the  without  project  conditions. 
Adjustments  should  be  made  to  account 
for  anticipated  plant  retirements  and 
changes  in  plant  output  due  to  age  or 
environmental  restrictions  associated 
with  existing  policy  and  regulations. 

(ii)  Existing  institutional 
arrangements.  Existing  and  reasonably 
expected  future  power  system  and 
water  management  contracts,  treaties, 
and  nonpower  river  operating  criteria 
are  assumed  to  be  part  of  the  without 
project  condition  unless  revision  of 
these  arrangements  is  one  of  the 
alternative  plans  being  studied.  If  the 
latter  is  the  case,  that  particular 
arrangement  would  be  one  of  the 
alternatives  considered  in  the  with 
project  condition. 

(iii)  Alternative  actions  anticipated  or 
underway.  In  most  power  systems, 
additional  generating  resources  will 
likely  be  constructed  in  the  period  of 
study  whether  or  not  action  is  taken  on 
a  proposed  public  project.  ’The  without 
project  condition  should  include  these 
generating  resources. 

(iv)  Nonstructural  measures  and 
conservation.  The  without  project 
condition  must  include  the  effects  of 
implementing  all  reasonably  expected 
nonstructural  and  conservation 
measures  required  by  or  encouraged  by 
Federal.  State,  and  local  policies,  and  by 
private  actions.  These  effects  would 
generally  be  reflected  in  the  load 
projections  used  to  identify  the  need  for 
additional  electric  power. 

(2)  With  project  condition,  (i)  'The 
with  project  condition  is  defined  as  the 
most  likely  condition  expected  to  exist 
in  the  future  if  the  best  public 
hydropower  project  under  conf.ideration 
(among  the  range  of  hydropower 
alternatives  available  for  public 
implementation)  is  undertaken. 
Examples  of  su^  alternatives  are  (A) 
alternative  combinations  of  projects  in  a 
basin  study,  (B)  alternative  sites  in  a 
reach  study,  (C)  alternative  plant  sizes 
at  a  specific  site,  (D)  alternative 
reservoir  sizes  at  a  reservoir  site,  (E)  use 
of  reregulation  and/or  pumpback  to 
increase  firm  capacity,  and  (F) 
reallocation  of  storage  to  increase  firm 
energy  output  at  existing  projects,  or 
nonstructural  alternatives. 

-(ii)  At  least  one  primary  nonstructural 
plan  shall  be  included  as  an  alternative 
wherever  structural  plans  are 
considered.  A  wide  variety  of 
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nonstructural  alternatives  to 
hydropower  are  possible,  including 
conservation  measures  to  reduce  total 
power  demand  and  load  management  to 
reduce  peak  demand.  The  nonstructural 
altemative(s)  selected  must  be 
appropriate  for  the  type  of  hydropower 
project  being  studied  (Le.,  with  respect 
to  capacity  and  other  factors).  Care 
shall  be  taken  to  insure  that  the 
proposed  structural  measures  are  not 
already  in  the  process  of 
implementation,  and  thus  a  part  of  the 
without  project  condition.  Average 
annual  costs  for  viable  nonstructural 
programs  are  to  be  computed,  in  general, 
as  for  hydropower  projects.  These  costs 
will  vary  widely  from  measure  to 
measure  and  could  include  factors  such 
as  amortized  investment  costs,  annual 
operations  and  maintenance  (O&M) 
costs,  annual  costs  of  implementing 
conservation  or  load  management 
programs  (including  regulation  costs), 
and  identifiable  economic  costs  of 
adverse  effects  of  the  nonstructurcd 
measure. 

(d)  Evaluation  procedure.  (1)  General. 
Given  one  or  more  alternative  plans  for 
public  hydropower  projects,  the 
following  steps  are  necessary  to 
estimate  NED  benefits  that  would 
accrue  to  these  projects.  The  level  of 
effort  expended  on  each  step  depends 
upon  the  nature  of  the  proposed 
development,  the  state  of  the  art  for 
accurately  refining  the  estimate,  and  the 
likely  effect  of  furifrer  refinement  on 
project  formulation  and  justification. 

(i)  Identify  system  for  anaylsis. 
Because  of  the  trend  toward 
interconnection  and  coordination  among 
utilities  and  power  systems,  it  is  most 
appropriate  to  evaluate  NED  benefits  for 
hydropower  on  a  system  basis,  rather 
than  on  the  needs  of  an  individual  utility 
or  local  area.  The  size  of  the  system 
would  depend  on  the  situation  but  could 
consist  of  a  power  pool,  a  National 
Electric  Reliability  Council  (NERC) 
regional  area,  or  the  mariceting  area  of 
the  Federal  marketing  agency.  In  some 
cases  physical  or  institutional 
constraints  may  limit  analysis  to  a 
smaller  area,  but  care  should  be  taken  to 
insure  that  benefits  are  not  misstated  by 
such  analysis.  OUTPUT:  Definition  of 
geographical  area  for  making  load- 
resource  analysis. 

(ii)  Estimate  future  demand  for 
electric  power.  Hie  estimated  demand 
for  electric  power  will  be  projected  for 
the  system  in  terms  of  energy  demand, 
peak  demand,  and  daily  load  shape. 
Forecasts  of  energy  demand,  including 
peak  demand  and  daily  load  shape, 
should  be  made  taking  into  account  the 
nonstructural  measures  for  energy 


conservation  that,  on  the  basis  of 
present  and  future  public  and  private 
programs,  can  reasonably  be  expected 
to  be  implemented  during  the  forecast 
period.  Load  estimates  should  be  made 
at  increments  of  no  more  than  ten  years 
fi*om  the  present  to  a  point  at  which' the 
proposed  hydropower  plant  will  be 
operating  in  its  mature  state;  i.e.,  a  state 
representative  of  its  expected  operation 
over  the  majority  of  its  project  life.  In 
the  case  of  staged  hydropower 
development  or  systems  with  markedly 
changing  resource  mix,  demand 
projections  may  be  required  as  much  as 
20  years  beyond  the  initial  operation 
date.  To  permit  accurate  operational 
studies,  ^ical  monthly  distributions  of 
power  demand  must  be  developed.  The 
load  estimates  should  account  for 
system  imports  and  exports,  and  should 
account  for  reserve  requirements,  either 
as  a  function  of  demand  or  as  a  function 
of  combined  system  resource  reliability. 
Output  Future  estimates  of  electric 
power  demtmd  for  appropriate  forecast 
dates. 

(iii)  Define  base  system  generating 
resources.  Identify  the  generating 
resources  that  would  exist  in  the  system 
without  the  proposed  hydropower 
project  or  its  alternative.  Resource 
estimates  must  be  made  for  the  same 
forecast  dates  specified  in  Step  (ii). 
Information  should  be  provided  on  both 
the  average  annual  energy  production 
and  on  the  pealdng  capability  of  these 
resources.  Data  are  readily  available  on 
projected  system  resources  for  about  ten 
years  into  the  future.  Resource  additions 
beyond  that  date  will  have  to  be  based 
on  system  studies  or  judgment 
Retirement  of  older  plants  should  be 
accoimted  for.  as  well  as  the  reduction 
of  output  of  some  plants  due  to  age  or 
environmental  constraints.  Output 
Composition,  electric  power  generating 
capability,  and  operating  costs  of  base 
system  at  various  points  in  time. 

(iv)  Evaluate  need  for  additional 
generation.  The  loads  from  Step  (ii)  are 
compared  with  the  resources  firom  Step 
(iii)  to  determine  (A)  when  generating 
resource  deficits  will  occur.  (B)  the 
magnitude  of  these  deficits,  and  (C) 
what  portion  of  these  deficits  could  be 
met  by  the  proposed  hydropower 
project  Some  hydropower  sites  can  be 
developed  to  provide  either  a  base  load, 
mid-range,  or  peaking  service.  The 
system  need  fmr  each  class  of 
hydropower  generation  must  be 
evaluated.  Simple  tabulation  of  annual 
peak  and  energy  loads  and  resources  is 
generally  adequate  for  preliminary 
studies.  However,  system  load-resource 
models  which  account  for  load 
characteristioa  and  generating  plant 


operating  capabilities  are  necessary  to 
evaluate  accurately  the  usability  of 
specific  projects.  Output  Identification 
of  blocks  of  future  power  demand  which 
could  be  carried  by  hydropower. 

(v)  Screen  alternatives.  The 
alternatives  to  a  given  hydropower 
project  must  be  viable  in  terms  of 
engineering,  environmental  quality,  and 
other  national  policy  considerations. 
Engineering  viability  limits  thermal 
alternatives  to  commercially  available 
electric  powerplants.  Environmental 
viability  implies  that  plant  costs  must 
include  all  equipment  required  to  meet 
environmental  quality  criteria.  National 
policy  considerations  would  include 
factors  such  as  any  legal  limitations  on 
the  use  of  oil,  nabiral  gas,  and  other 
“scarce”  fuels  for  electric  power 
generation.  Each  alternative  need  not  in 
itself  deliver  power  similar  in  kind  to  the 
hydropower  project,  but  the  total  power 
system  with  the  alternative  must  deliver 
power  similar  in  kind  to  the  system  with 
the  hydropower  project.  An  alternative 
can  be  a  service  of  increments  to  the 
system  jfrom  different  types  of 
generating  plants.  In  addition,  the 
“similar  in  kind"  requirement  is  not 
intended  to  bias  consideration  of 
nonstructural  alternatives  which  may 
serve  to  reshape  the  demand  for  power. 

(vi)  Identify  most  likely  alternative. 
Each  potentially  viable  alternative  will 
be  examined  in  system  analysis  to 
determine  if  the  system  with  that 
alternative  can  deliver  output  similar  in 
kind  to  the  system  with  the  hydropower 
plant,  within  expected  institutional  and 
evironmental  constraints.-The  system 
with  hydropower  or  other  alternatives 
must  be  capable  of  meeting  system 
loads  within  established  system 
reliability  criteria.  Alternatives  passing 
this  test  should  be  compared  on  the 
basis  of  cost  and  other  factors  to 
determine  the  mostly  likely  altenative. 
Output:  Identification  of  the  most  likely 
alternative. 

(vii)  Thermal  alternative.  Thermal 
plant  annual  costs  are  normally  divided 
iiito  two  components:  the  fixed  or 
“capacity"  costs,  and  the  variable  or 
“energy"  costs.  The  capacity  costs 
include  amortized  investment  costs, 
transmission  co9t8,  interim  replacement 
costs,  and  fixed  O&M  costs.  J^ergy 
costs  consist  primarily  of  variable  O&M 
costs  and  fuel  costs.  Where  the  most 
likely  alternative  is  a  thermal  plant,  the 
thermal  plant’s  capacity  costs  are  used 
as  a  measure  of  the  value  of  the 
hydropower  project’s  generating 
capacity,  emd  the  thermal  plant  energy 
costs  are  used  as  the  measure  of  the 
value  of  the  hydropower  project’s 
energy  production. 
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(A)  System  energy  costs.  Effect  on 
system  energy  costs  must  be  taken  into 
accoimt  when  computing  the  value  of 
hydroelectric  energy.  This  is  because  the 
addition  of  a  hydropower  plant  to  a 
system  in  lieu  of  an  alternative  power 
source  will  frequently  either  increase  or 
decrease  the  amoimt  of  power  produced 
by  other  generating  facilities  in  the 
system.  This  effect  can  be  accounted  for 
by  performing  a  system  analysis.  The 
net  system  energy  benefit  of  a 
hydropower  plant  compared  to  that  of  a 
given  thermal  alternative  would  be  the 
average  armual  system  energy  costs 
using  the  thermal  alternative  minus  the 
average  annual  system  energy  cost  using 
the  proposed  hydropower  project.  In 
some  cases  the  residting  hydropower 
energy  benefit  could  be  negative. 

System  energy  costs  should  be 
considered  in  determining  the  most 
likely  thermal  alternative. 

(B)  System  capacity  considerations. 

(1)  Because  of  the  difference  in  physical 
operating  characteristics  between 
hydropower  projects  and  thermal  plants, 
each  makes  a  somewhat  different 
contribution  to  system  operating 
flexibility  and  reliability.  In  developing 
a  benefit  value  for  the  dependable 
capacity  of  a  potential  hydropower 
project,  based  on  the  cost  of  power  frnm 
an  alternative  thermal  powerplant,  these 
differences  must  be  taken  into 
consideration.  Factors  to  be  considered 
include  system  reserve  requirement, 
service  availability,  operating  flexibility 
(quick  start  capability  and  fast  response 
to  change  loads),  and  other  factors. 

(2)  Consideration  of  these  factors  may 
indicate  that  a  credit  to  the  hydropower 
project  is  warranted.  In  effect,  this 
means  that  the  value  of  a  kilowatt  of 
dependable  hydropower  capacity  is 
greater  than  the  alternative  cost  of  a 
kilowatt  of  thermal  capactiy.  This  credit 
can  be  applied  as  appropriate  by 
increasing  the  thermal  alternative 
capacity  cost  by  that  amount.  All  prices 
shouldjreflect  the  exchange  values 
expected  to  prevail  over  the  period  of 
analysis. 

(S)  For  this  purpose,  relative  price 
relationships  and  the  general  level  of 
prices  prevailing  during  the  planning 
study  will  be  assumed  to  hold  generally 
for  the  future,  except  where  specific 
studies  and  considerations  indicate 
otherwise.  Examples  of  the  latter  could 
include  real  fuel  cost  escalation  due  to 
increasing  scarcity  or  increasing  capital 
costs  to  accommodate  expected 
increased  environmental  or  safety 
criteria.  Fuel  costs  used  in  the  analysis 
should  reflect  real  economic  prices, 
rather  than  regulated  prices  of  existing 
contracts.  Output  Estimation  of  NEO 


costs  of  the  most  likely  thermal 
alternative. 

(viii)  Compute  hydropower  plant 
armual  benefits.  For  each  alternative 
hydropower  development  and 
installation,  average  annual  benefits  are 
computed  based  on  the  costs  of  the  most 
likely  alternative.  The  benefits  thus 
computed  shall  be  comparable  to  the 
hydropower  plant  costs  in  terms  of 
interest  rate,  taxes,  insurance,  and  other 
NED  criteria,  as  set  forth  in  the 
Conceptual  Basis  for  Evaluation.  In 
many  cases,  benefits  may  vary  over  the 
life  of  a  project  This  may  be  due  to 
factors  such  as  staged  development  of 
the  hydropower  project  changes  in 
operation  of  the  hy^power  project 
resulting  from  changes  in  the  totiJ 
system  generating  resource  mix,  and 
real  escalation  in  thermal  plant  fuel 
costs.  Project  benefits  sho^d  be 
computed  at  appropriate  time  intervals 
and  discounted  to  derive  average  annual 
power  benefits.  Occasionally,  a 
hydropower  project  is  large  compared 
with  annual  system  load  growth,  and 
two  or  more  years  may  be  required  to 
fully  absorb  its  output  into  the  load.  In 
these  cases  credit  should  be  allowed 
only  for  the  generating  capacity  and 
energy  actually  usable  in  the  load  in  the 
early  years  of  project  life.  Output: 
Hydropower  project  average  annual 
benefits. 

(ix)  Compute  nonstractural  plan 
benefits.  Average  annual  benefits  of  the 
nonstructural  alternatives  are  computed 
using  most  likely  alternative  costs 
following  procedures  similar  to  those 
used  in  computing  hydropower  plant 
benefits,  where  it  is  determined  that  the 
alternative  cost  method  directly  applies. 
Where  this  method  does  not  apply, 
direct  measurement  of  the  NED  effects 
of  reduced  peak  or  total  power  demands 
is  required.  Output  Benefits  associated 
with  viable  nonstructural  alternatives. 

(x)  Financial  feasibility.  Although  not 
a  part  of  the  Nl^  benefit  analysis  per 
se,  the  Federal  power  marketing  agency 
must  certify  that  the  power  from  a 
proposed  hydropower  project  is 
marketable  and  that  project  cost 
allocated  to  power  can  be  repaid  from 
revenues  in  50  years  with  interest 

(2)  Problems  in  application.  Some 
hydropower  projects  have  little  or  no 
apparent  depen^ble  capacity,  yet  they 
may  provide  significant  amoimts  of  firm 
and  secondary  energy.  Many  potential 
small  hydropower  projects  and 
opportunities  for  addi^  power  to 
existing  nonpowCT  projects  fall  into  this 
category.  BecauM  of  the  way  in  which 
alternative  thermal  plant  costs  are 
divided  into  enogy  and  capacity  values, 
the  benefits  credited  to  these 


hydropower  projects  are  often  greatly 
underestimated  when  standard 
evaluation  techniques  are  used.  For 
these  projects,  alternative  procedures 
should  be  use^  which  (i)  account  for  the 
project’s  contribution  to  system 
dependable  capacity,  or  (ii)  give  an 
appropriate  value  to  the  energy  if  no 
value  is  assigned  to  the  project’s 
capacity. 

(3)  Analysis  of  added  units,  (i)  In 
evaluating  the  benefits  of  added  units  at 
an  existing  hydropower  project  two 
approaches  have  been  used.  The  units 
can  be  isolated  and  evaluated  as  an 
increment  or  the  benefits  can  be 
computed  by  deducting  the  total  benefits 
of  the  existing  hydropower  plant  frPm 
the  total  benefits  of  Ae  expanded  plant 
Tlie  isolated  increment  approach  usually 
identifies  the  least  costly  means  of 
adding  capacity  to  the  system  (usually 
combustion  turbine). 

(ii)  There  are,  however,  questions  (A) 
whether  a  thermal  alternative  thus 
selected  can  carry  the  required  loads  as 
effectively  as  the  hydropower  added 
units  and  (B)  whether  the  simplified 
studies  us^  in  identifying  the 
combustion  turbine  as  the  least-cost 
alternative  truly  reflect  average  system 
operating  costs.  The  total  without  and 
with  project  method  more  accurately 
credits  the  added  units  with  the  benefits 
(positive  or  negative)  that  accrue  to  the 
initial  units  transfer  to  a  new  position  in 
the  load. 

(iii)  The  recommended  solution  is  to 
use  (A)  the  isolated  increment  approach, 
where  the  proposed  additional  units 
would  be  used  primarily  in  the  reserve 
role,  and  (B)  the  total  project  approach, 
where  the  added  units  would  be  used 
regularly  in  the  load  and,  as  a  result  of 
the  expansion,  the  role  of  the  initial 
units  would  change. 

(4)  Data  sources,  (i)  Load  forecasts. 
Ten-year  regional  load  forecasts  are 
prepared  annually  by  each  of  the 
regional  councils  in  ^e  National 
Electrical  Reliability  Council,  and  these 
are  considered  to  be  standard  reference 
forecasts.  Forecasts  may  also  be 
available  from  the  Federal  marketing 
agencies.  State  energy  agencies,  utilities, 
and  regional  planning  groups,  and  the 
hydropower  planning  agency  itself. 

(ii)  Existing  and  planned  resources. 
Data  on  existing  and  planned  generating 
resources  are  available  from  annual 
reports  prepared  by  NERC  regional 
councils.  Additional  data  may  be 
available  from  Federal  Energy 
Regulatory  Commission  (FERC)  regional 
offices.  State  energy  agencies,  and  the 
utilities.  Where  specific  operating 
characteristics  are  not  available  on 
individual  plants,  generalized  data  can 
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be  obtained  rom  the  Electric  Power 
Research  Institute.* 

(iii)  Load-resources  analyses.  Limited 
10-year  load-resource  analyses  are 
prepared  annually  by  the  NERC  regional 
councils,  and  additional  load-resource 
analyses  may  be  available  from  Federal 
mariceting  agencies,  State  energy 
agencies,  and  regional  planning  groups. 
However,  it  may  be  necessary  to  utilize 
load-resource  models  based  on 
simulated  system  operation.  Such 
models  are  available  frnm  FERC, 
Tennessee  Valley  Authority,  and  a 
number  of  consulting  services.  In  some 
cases  Federal  marketing  agencies  may 
also  have  models  of  this  type. 

(iv)  Marketability  criteria.  Criteria 
that  must  be  met  to  insure  that  power 
from  a  proposed  hydropower  project  is 
maricetable  and  usable  in  the  system 
load  are  normally  obtained  from  the 
Federal  marketing  agency.  Where  a 
marketing  agency  is  not  available,  the 
data  can  be  obtained  from  FERC 
regional  offices  or  the  utilities  that 
would  obtain  the  power  frvm  the 
proposed  hydropower  project  Criteria 
for  determ'ning  dependent  capacity  can 
sometimes  be  obtained  from  the  same 
sources. 

(v)  Structural  alternative  costs.  FERC 
regional  offices  provide  annual  costs  for 
structural  alternatives  (“power  values”) 
on  request  The  basic  procedures  ^ 
followed  by  FERC  in  computing  power 
values  are  outlined  in  this  pubhcation, 
“Hydroelectric  Power  Evaluation.”* 
FERC  power  values  have  generally  only 
included  direct  costs  on  a  private 
financial  basis,  rather  than  on  an  NED 
basis.  To  be  consistent  with  Principles 
and  Standards  costs,  all  costs  should  be 
recalculated  so  as  to  be  consistent  with 
Federal  project  costs  as  enumerated 
under  the  Compute  Hydropower  Plant 
Annual  Benefits  section.  Some  of  these 
costs  ^  difficult  to  estimate.  One 
information  source  is  “Energy 
Alternatives:  A  Comparative  Analysis.”* 

(vi)  Nonstructural  costs.  Very  little 
consistent  quantitative  data  are  readily 
available  on  the  costs  of  nonstructural 
programs,  even  though  considerable 
work  is  underway  in  this  area.  These 
costs  would  include  an  accounting  for 
the  difrerence  between  the  energy  user's 
willingness  to  pay  for  a  reduction  in 
demand  and  the  user’s  willingness  to 

'  Electric  Power  Research  Institute.  “Synthetic 
Electric  Utility  Systenu  for  Evaluating  Advanced 
Technologies."  EPRl  report  EM-285,  February  1977. 

*Feder^  Energy  Regulatory  Commission. 
'Hydroelectric  Power  Evaluation.”  FERC  report  P- 
35.  revised  1978. 

*  University  of  Coahoma.  Science  and  Public 
Policy  Program.  “Energy  Alternatives;  A 
Comparative  Analysis."  Prepared  for  the  Federal 
Council  on  Enviroiunental  Quality,  et  al. 


pay  for  meeting  the  demand.  Agencies 
should  develop  this  information  in 
cooperation  with  the  Department  of 
Energy. 

(vii)  Pumping  costs.  F^C  regional 
offices  can  provide  estimates  of 
pumping  costs  associated  with  pumped- 
storage  or  pumpback,  these  data  can 
also  be  obtained  from  the  system 
operation  study  models  described 
previously. 

(viii)  Load  chaiacteristics.  Data  on 
daily,  weekly,  and  seasonal  load 
patterns  can  be  obtained  from  the 
Federal  power  marketing  agencies,  the 
FERC  regional  offices,  and  the  utilities. 
Additional  generalized  regional  data 
can  be  obtained  frnm  the  previously 
cited  EPRI  report  EM-285. 

(5)  Risk  and  uncertainty,  (i)  loads. 
With  the  current  imcertainty  concerning 
many  facets  of  the  future  energy 
situation,  it  is  difficult  to  forecast  future 
electric  power  loads  with  high 
conHdence.  One  means  of  accounting  for 
this  uncertainty  is  to  prepare  a  range  of 
forecasts  which  would  cover  various 
load  growth  scenarios.  The  basic 
feasibility  analysis  would  be  based  on 
the  most  likely  forecast,  and  sensitivity 
tests  would  then  be  made  to  test  the 
effect  of  higher  or  lower  loads  on 
economic  feasibility.  It  should  be 
recognized  that  some  flexibility  exists  to 
delay  or  even  cancel  an  authorized 
hydropower  project  if  load  growth 
subsequent  to  authorization  is  lower 
then  projected.  The  construction  and 
marketing  agencies  must  maintain 
postauthorization  surveillance  of  the 
load-resource  situation  prior  to  initiation 
of  construction,  periodically  verifying 
whether  or  not  the  project  continues  to 
be  needed  and  is  economically  feasible. 

(ii)  Hydropower  plant  performance. 

(A)  A  number  of  factors  can  reduce  the 
actual  output  of  a  hydropower  project 
below  that  which  is  expected. 

Inadequate  hydrologic  data  may 
indicate  that  projected  average  energy 
output  is  either  higher  or  lower  than  the 
actual  long-term  average.  Synthetic 
hydrology  or  correlation  analysis  may 
be  required  to  establish  a  reliable  basis 
for  estimating  energy  output.  Irrigation 
depletions  or  other  diversions  may 
reduce  energy  output  The  possibility  of 
such  diversions  should  be  considered  in 
the  analysis,  and  sensitivity  tests  should 
be  made,  if  necessary,  to  evaluate 
alternative  diversion  levels. 
Sedimentation  may  reduce  the  usable 
storage  space  in  reservoirs,  thus 
reducing  firm  energy  output  both  at-site 
and  at  downstream  projects. 
Sedimentation  studies  should  be  made 
to  account  for  possible  storage  losses. 


(B)  More  stringent  operating  limits  for 
environmental  or  nonpower  river  uses 
may  be  established  once  a  project  is  in 
operation,  thus  limiting  dependable 
capacity,  energy  output  or  both.  Every 
effort  should  be  made  to  avoid  this 
problem  by  carefully  coordinating 
proposed  power  operating  procedures 
with  agencies  and  interest  groups 
responsible  for  nonpower  river  uses  and 
environmental  concerns.  Simulated 
hourly  and  seasonal  project  operating 
studies  are  useful  in  identifying  and 
displaying  possible  operating  conflicts. 
However,  continuously  changin'^ 
priorities  and  changing  de'  .mds  on 
water  resources  m^e  it  hnpossible  to 
foresee  all  possible  operating  conflicts. 

(iii)  Thermv.1  ptnnf  performance.  More 
stringent  environmental  and/or  safety 
criteria  may  result  in  increased  unit 
costs  of  alternative  thermal  plant  output, 
thus  increasing  hydropower  project 
economic  beneHts. 

(iv)  Technological  breakthroughs. 

Technological  breakthroughs  may  result 
in  the  development  of  more  economic 
thermal  alternatives,  thus  reducing  the 
value  of  a  hydropower  project.  The 
likelihood  of  any  signfficantly  new  . 
generation  type  being  developed  and 
made  available  for  fudl-scele  commercial 
operation  is  remote  the  normal 

planning  period,  but  this  possibility 
should  be  considered  throughout  the 
planning  process.  The  possibility  that 
more  cost-effective,  nonstructural 
measures  can  be  developed  and 
implemented  in  the  planning  period  also 
should  be  considered. 

(v)  Changing  load  shapes.  Special 
care  should  be  taken  in  the  process  of 
evaluating  low  plant  factor  hydropower 
alternatives  to  determine  whether  peak 
pricing  or  other  load  management 
measures  are  likely  to  reduce  or 
eliminate  the  need  for  the  project.  While 
conservation  measures  might  only  defer 
the  need  for  additional  energy¬ 
generating  facilities  in  the  planning 
period,  load  management  could  greatly 
reduce  the  need  for  low  plant  factor 
peaking  generation. 

§  704.127  Transportation  (inland 
navigation). 

(a)  Introduction.  This  chapter  presents 
the  procedure  to  be  followed  in 
measuring  the  bene^cial  contributions 
to  national  economic  development 
(NED)  associated  with  the  iiUand 
navigation  features  of  water  resources 
development  projects.  Thus,  this 
procedure  is  ffie  way  in  which  the 
navigation  subcomponent  of  the  NED 
account  of  the  Principles  and  Standards 
(P&S)  is  to  be  quantified. 
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(b)  Conceptual  basis.  The  basic 
economic  benefit  of  a  navigation  project 
is  the  reduction  in  the  value  of  resources 
required  to  transport  commodities. 
Navigation  benefits  can  be  categorized 
as  follows: 

(1)  Cost  reduction  benefit  (same 
origin-destination;  same  mode).  For 
traffic  which  uses  a  waterway  both  with 
and  without  a  project,  the  benefit  is  the 
reduction  in  the  cost  of  using  the 
waterway.  This  reduction  represents  an 
economic  efficiency  (NED)  gain  because 
resources  will  be  released  for  productive 
use  elsewhere  in  the  economy,  for 
example: 

(1)  Reductions  in  costs  incurred  firom 
trip  delays;  (e.g.,  reduced  congestion  by 
expanding  lock  sizes  at  congested 
facilities  or  by  omgestion  fees). 

(ii)  Reduction  in  costs  because  larger 
or  longer  tows  can  use  the  waterway 
(e.g.,  by  channel  straightening  qr 
widening). 

(iii)  Reduction  in  costs  by  permitting 
barges  to  be  more  fully  load^  (e-g^  by 
channel  deepening). 

(2)  Shift  of  mode  benefit  (same  origin- 
destination;  different  mode).  For  traffic 
which  would  use  a  waterway  with  the 
project,  but  urithout  the  project  uses  a 
different  mode,  the  benefit  is  the 
difference  between  the  costs  of  using  the 
alternative  mode  without  the  project 
and  the  costs  of  using  the  waterway 
with  the  project.  The  economic  benefit 
of  the  waterway  to  the  national 
economy  is  the  savings  in  resources 
fiom  not  having  to  use  the  next  most 
costly  mode.  Specifically,  the  national 
economic  benefit  for  the  Federal 
waterway  investment  is  the  cost  for 
using  the  alternative  mode  less  all 
associated  costs  for  the  barge  and 
related  operations,  except  for  the  cost  of 
the  Federal  investment  itself.  The  word 
“mode”  as  used  herein  must  be 
construed  broadly:  e.g.,  including  where 
a  different  waterway  is  used  with  and 
without  the  project. 

(3)  Shift  of  origin-destination  benefit 
(different  mode;  different  origin- 
destinaiion).  When  there  is  a  shift  in 
either  the  origin  or  destination  of  a 
commodity  flow  the  difference  in 
transportation  costs  with  and  without 
the  project  is  not  the  appropriate 
measure  of  benefits.  If  implementation 
of  a  project  would  result  in  a  shift  in  the 
origin  of  a  commodity  the  benefit  is 
taken  as  the  difference  in  total  cost  of 
obtaining  a  commodity  at  its  place  of 
use  with  and  without  the  project.  If 
implementation  of  a  project  would  result 
in  a  shift  in  the  destination  of  a 
commodity  the  benefit  is  taken  as  the 
difference  in  net  revenue  to  the  producer 
with  and  without  the  project.  The  shift 


of  origin-destination  benefit  cannot 
normally  exceed  the  difference  in 
transportation  charges  assuming  the 
without  project  origin-d^tination  would 
be  the  same  as  the  with  project  origin- 
destination. 

(4)  New  movement  benefit.  In  this 
case  a  conunodity  or  additional 
quantities  of  a  commodity  would  be 
transported  only  because  of  the  lowered 
transportation  ^arge  with  the  project 
The  quantities  are  United  to  increases 
in  production  and  consumption  resulting 
fix>m  lower  transportation  costs.  An 
increase  in  waterways  shipments 
resulting  from  a  shift  in  origin  or 
destination  is  not  included.  The  new 
movement  benefit  is  defined  as  the 
increase  in  producer  and  consumer 
surplus.  Practically,  it  can  be  measured 
as  the  delivered  price  of  the  commodity 
less  all  associated  economic  costs, 
including  all  of  the  costs  of  baige 
transportation  other  than  those  of  the 
proposed  Federal  improvement.  This 
benefit,  like  the  preceding  one,  cannot 
exceed  the  reduction  in  transportation 
costs  achieved  by  the  project 

(c)  Planning  setting.  (1)  Without 
project  condition.  The  without  project 
condition  is  defined  as  the  most  likely 
condition  expected  to  exist  in  the  future 
in  the  absence  of  a  project  and  any 
change  in  law  or  public  policy.  The 
following  specific  assumptions  are  to  be 
built  into  the  projected  without 
condition: 

(i)  All  nonstructural  practices  within 
the  discretion  of  the  operating  agency 
will  be  assumed  to  be  implemented  at 
the  appropriate  time  in  the  without 
project  condition.  Such  practices  include 
helper  boats  and  lock  operating  policies. 
Substantial  analysis  is  required  to 
establish  the  best  combination  of 
nonstructural  measures  to  most 
effectively  utilize  the  existing  waterway 
system  over  time.  This  analysis  will  be 
documented  in  project  reports  so  as  to 
assure  the  reviewer  that  the  best  use  of 
existing  facilities  will  be  made  in  the 
without  project  condition  and  that  the 
benefits  of  dtemative  with  project 
conditions  are  correctly  stated.  The 
criteria  for  the  best  utilization  of  the 
system  is  the  overall  public  interest, 
including  but  not  limited  to:  safety, 
environmental  impact,  economic 
efficiency,  and  acceptability. 

(ii)  User  charges  and/or  taxes 
provided  for  by  law  are  part  of  the 
without  condition.  Proposed,  or  possible, 
fees,  charges,  or  taxes  are  not  part  of  the 
without  condition. 

(iii)  The  without  project  condition  will 
assiune  that  normal  operation  and 
maintenance  will  be  performed  on  the 


waterway  system  over  the  period  of 
analysis. 

(iv)  In  projecting  traffic  movements  on 
alternative  modes,  the  without  project 
condition  will  normally  assume  that  the 
alternative  modes  have  infinite  capacity 
to  move  traffic  at  current  costs. 

(v)  The  without  project  conditions 
normally  will  assiime  that  only 
waterway  investments  which  are 
currently  in  place  or  under  construction 
are  in  place  over  the  period  of  analysis. 

(2)  With  project  condition.  The  with 
project  condition  is  defined  as  the  most 
likely  condition  expected  to  exist  in  the 
future  if  the  project  is  undertaken.  Since 
there  are  many  alternatives,  there  are 
many  “with  project”  conditions.  The 
same  assumptions  underlie  the  with 
project  condition  that  undetlie  the 
without  project  condition;  however,  the 
fifth  assumption  may  be  modified,  as 
discussed  below  (item  6).  The  following 
discussion  relates  to  the  alternatives  to 
be  considered  under  the  with  project 
condition. 

(i)  Demand  management  by  the  use  of 
congestion  or  lockage  fees  is  a 
nonstructural  alternative,  which  singly 
or  in  combination  with  structural 
devices  may  serve  to  produce  an 
economic  optimiun  in  a  congested 
waterway.  A  congestion  fee  can  be  used 
to  incorporate  into  the  shippers*  cost 
and  rate  structure  the  costs  of  increased 
waiting  time  that  each  individual 
shipper  imposes  on  other  shippers  when 
the  waterway  is  congested.  Waterway 
users  consider  their  private  costs  but  not 
costs  they  impose  on  other  users.  In 
congested  situations  an  inefficiency  may 
thus  develop  from  a  social  cost 
perspective.  By  eliminating  marginal 
watenvay  users  through  a  congestion 
fee,  the  net  benefits  of  a  waterway  can 
be  increased.  The  demand  reduction 
(nonstructural)  alternatives  should  be 
evaluated  in  li^t  of  the  full  range  of 
P&S  evaluation  criteria,  on  an  equal 
basis  with  supply  increasing  (structural) 
alternatives. 

(ii)  Additional  nonstructural  measures 
not  within  the  current  purview  of  the 
operating  agency  will  be  considered  as 
“supply  management”  measures.  One 
example  is  traffic  management.  These 
supply  increasing  (nonstructural) 
alternatives,  like  demand  reducing 
(nonstructural)  alternatives,  should  be 
evaluated. 

(iii)  Another  important  class  of 
alternatives  is  a  combination  of  the 
nonstructural  and  structural  measures. 

(iv)  Project  alternatives  can  differ  in 
their  timing  as  well  as  in  their  physical 
characteristics.  The  optimal  timing  of 
projects  and  of  individual  project 
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features  should  be  considered  in  project 
formulation. 

(v)  Improvements  in  railroad, 
highway,  pipeline,  or  other  modes  will 
not  be  analyzed  as  alternatives  to 
improvement  of  the  waterway.  Of 
course,  a  comparison  of  the  costs  of 
moving  traffic  by  alternative  modes 
under  current  cost  conditions  is  inherent 
in  the  NED  benefit  analysis  required  by 
this  manual. 

(vi)  The  inclusion  of  a  currently 
authorized  change  in  the  waterway 
system  not  yet  under  construction  is 
proper  so  long  as  an  appropriate  share 
of  such  associated  costs  is  included  in 
the  costs  of  the  alternative  under  study. 

(d)  Evaluation  prodecure.  (1)  General. 
The  following  10  steps  are  necessary  to 
estimate  navigation  benefits.  The  level 
of  effort  expended  on  each  step  depends 
upon  the  nature  of  the  proposed 
improvement,  the  state  of  the  art  for 
accurately  refining  the  estimate,  and  the 
sensitivity  of  project  formulation  and 
justification  to  fiirther  refinement. 

(i)  Identify  the  commodity  types.  The 
commodity  types  susceptible  to 
movement  on  the  waterway  will  be 
identified.  The  level  of  detail  for  each 
commodity  will  not  be  prespecified  in 
this  manual;  e.g.,  in  some  cases,  "grains** 
is  detailed  enough,  while  in  others 
‘‘com,’’  ’’wheat"  and  ‘‘soybeans’’  are 
needed.  Output:  List  of  commodity  types 
which  may  use  the  waterway  segment 
under  consideration  for  improvement. 

(A)  New  waterways.  Commodity 
types  are  identified  primarily  by  shipper 
interviews  and  by  resoiune  studies,  llie 
former  identify  primarily  shift  of  mode 
benefit  potentials;  the  latter  identify 
primarily  shift  in  origin-destination  and 
new  movement  potentials. 

(B)  Existing  waterways.  Commodity 
types  are  identified  primarily  by 
analysis  of  data  on  existing  use  of  the 
waterway  segment  under  study;  e.g., 
data  from  the  Performance  Monitoring 
System  (PMS)  and  the  Waterborne 
Commerce  Statistical  Center  (WCSC). 

(ii)  Identify  the  study  area.  The  study 
area  is  the  area  within  which  significant 
project  impacts  are  incurred.  The  origins 
and  destinations  of  products  likely  to 
use  the  waterway  are  normally  included 
in  the  study  area.  Output:  Delineation  of 
waterway  study  area  by  river  segments. 

(A)  New  waterways.  The  origins  and 
destinations  are  determined  primarily 
by  shipper  interviews  and  resouh:e 
studies. 

(B)  Existing  waterways.  The  origins 
and  destinations  are  determined  by 
analysis  of  data  on  existing  use  of  the 
waterway  segment  under  study;  e.g., 
PMS  and  WCSC  traffic  traced  to  its 
ultimate  origin  and  destination. 


(iii)  Determine  current  commodity 
flow.  Data  will  be  gathered  for 
commodities  in  the  study  area 
susceptible  to  waterway  movement  as 
well  as  for  those  currently  transported 
by  waterway.  The  word  current  means 
at  the  time  of  the  study.  The  word 
’’flow"  means  tonnage.  Output:  An  array 
of  current  tonnage  by  commodity  type 
(step  1)  and  origin  and  destination  (step 
2)  which  either  move  by  the  existing 
waterway  or  are  susceptible  to 
waterway  movement. 

(A)  New  waterways.  'This  step  seeks 
to  identify  the  total  tonnage  that  could 
benefit  from  using  the  waterway.  'This 
information  will  be  obtained  primarily 
by  shipper  interviews.  For  shift  in  origin 
and  destination  and  new  movement 
benefits,  care  must  be  taken  to  identify 
whether  such  movements  would  likely 
occur  if  waterway  transportation  were 
available,  based  primarily  upon 
interviews.  Particular  attention  should 
be  given  to  delivered  price  from 
substitute  sources  in  Uie  case  of 
benefits,  and  to  resource  and  market 
analyses  in  the  case  of  new  movement 
benefits.  Current  transportation  costs  in 
the  area  should  be  carefully  assessed  in 
all  cases. 

(B)  Existing  waterways.  This  step 
seeks  to  identify  more  ffian  the  existing 
“use"  of  the  waterway.  It  seeks  to 
identify  any  potential  commodities  that 
might  utilize  the  waterway  in  response 
to  a  reduced  transportation  charge. 

(iv)  Determine  current  cost  of 
alternative  movement.  This 
determination  will  be  made  for  all  the 
tonnages  identified  in  the  prior  step.  The 
alternative  cost  must  include  the  full 
origin  to  destination  costs,  including 
handling,  transfer,  demurrage,  and  prior 
and  subsequent  hauls.  The  effect  of 
seasonality  on  costs  will  be  considered 
in  this  step.  In  calculating  the  cost  of 
prior  and  subsequent  hauls,  care  must 
be  taken  to  avoid  inappropriate 
aggregations  and  averaging  of  the  costs 
of  the  movements  where  there  is  a  wise 
geographic  dispersion  in  ultimate  origins 
and/or  destinations,  as  in  the  case  of 
grain  traffic.  This  procedure  requires  use 
of  price  data  wherever  available  as  a 
proxy  for  long-run  costs  of  movement  by 
alternative  modes.  This  step,  combined 
with  step  3,  generates  a  first 
approximation  of  a  demand  schedule  for 
waterway  transportation  given  the  cost 
of  transportation  by  alternative  modes, 
current  levels  of  production,  and  the 
distribution  of  economic  activity. 

Output:  An  array  of  the  alternate  cost  of 
transportation  for  the  output  of  step  3 
above,  and  in  combination  with  step  3.  a 
first  approximation  of  a  demand 
schedule  for  waterway  transportation. 


(A)  New  waterways.  In  the  case  of 
raU,  use  the  prevailing  (existing)  rate 
actually  charged  for  moving  the  traffic 
to  be  diverted.  Foi*  traffic  induced  by  the 
waterway,  the  rail  rate  must  be 
constructed  as  in  step  4b. 

(B)  Existing  waterways.  Use  rate  and 
other  price  data  wherever  possible  in 
estimating  the  cost  of  movement  by 
alternative  modes.  In  the  case  of  rail 
movements,  use  prevailing  rates  which 
(1)  are  “competitive,”  and  [2]  are  for 
movements  that  are  “similar”  to  the 
individual  move  that  would  occur 
without  the  project  if  the  rate  for  that 
move  is  not  now  used.  The  use  of  papm* 
rates,  i.e.,  rates  at  which  no  significant 
amount  of  traffic  is  actually  moved,  will 
be  avoided.  A  rate  is  “competitive"  to 
the  extent  that  it  is  for  traffic  for  which 
there  is  intramodal  or  iqtermodal 
competition  within  the  relevant  markets. 
In  identifying  a  “similar"  movement,  the 
factors  considered  may  include  its 
geographic  location,  its  degree  of  use, 
the  characteristics  of  terrain,  backhaul, 
contract  division,  seasonality, 
ownership  of  rolling  stock,  and  physical 
rail  connection  to  the  shipper.  It  is  the 
responsibility  of  the  analyst  to  select 
rates  which,  in  his  view,  best  represent 
the  long-run  marginal  costs  of  the 
movement.  The  use  of  cost  estimates  for 
particular  moves  may  be  useful  in 
selecting  the  rate  or  rates  which  best 
meet  the  criteria  of  competitiveness  and 
similarity.  Where  more  than  one  similar 
and  competitive  rate  is  identified,  an 
average  may  be  used. 

(v)  Forecast  potential  waterway 
traffic  by  commodity.  (A)  This  is  a 
projection  of  the  potential  use  of  the 
waterway  under  study.  Projections  will 
be  developed  for  selected  years  from  the 
time  of  the  study  until  the  end  of  the 
project  life,  over  time  intervals  not  to 
exceed  10  years.  Commodity  projections 
will  be  set  forth  and  documented  for  all 
commodity  groups  identified  in  step  i 
and  for  the  commodity  flows  identified 
in  step  iii. 

(B)  The  level  of  effort  expended  will 
depend  upon  the  nahu«  of  the  proposed 
improvement,  the  state  of  the  art  for 
accurately  refining  the  estimate,  and  the 
sensitivity  of  project  formulation  and 
justification  for  further  refinement. 
Output:  A  list  of  potential  waterway 
movements  over  the  life  of  the  project. 

(1)  Traffic  base.  ‘This  will  consist  of 
the  waterway  traffic  share  of 
commodity  flows  identified  in  the  study 
area  as  delineated  in  step  iii. 

{2)  Commodity  forecasts.  (/)  ‘The 
normal  procedure  for  constructing 
commodity  projections  is  to  relate  the 
traffic  base  to  some  type  of  index  over 
time.  These  indices  can  be  constructed 


Federal  Register  /  Vol.  44.  No.  102  /  iTnirsday.  May  24.  1979  /  Proposed  Rules 


by  many  different  methods,  depending 
on  the  scope  and  complexity  of  the  issue 
under  consideration  and  the  availability 
of  data  and  previous  studies.  Generally, 
OBERS  projections  are  considered  to  be 
the  demographic  framework  under 
which  commodity  projections  will  be 
made,  but  direct  utilization  as  an  index 
is  not  always  appropriate.  For  some 
types  of  commodity  groups,  particularly 
those  forming  a  small  portion  of  the 
traffic  base,  indices  constructed  on  the 
basis  of  OBERS  projections  are 
considered  adequate,  because  these 
projections  are  of  relatively  minor 
importance  within  the  framework  of  the 
total  traffic  projection.  Refinements  in 
such  estimates  add  little  to  project 
formulation  or  justification. 

(7/)  There  are  many  instances, 
however,  where  a  direct  application  of 
OBERS  derived  indices  is  clearly 
inappropriate.  Frequently, 
circumstances  are  present  which  distort 
the  relationship  between  waterway 
flows  and  the  economy  described  by 
OBERS.  Even  where  total  commodity 
flows  can  be  adequately  described 
through  the  use  of  indices  derived  frx)m 
OBERS,  factors  such  as  increasing 
environmental  concerns  (e.g.,  those 
regarding  use  and  source  of  coal), 
changes  in  international  relations  and 
trade  (e.g.,  export  grain)  and  resource 
depletion  (e.g.,  minerals),  as  well  as 
other  factors,  may  seriously  transform 
the  relationship  between  waterway 
commodity  flows  and  the  economy 
described  in  OBERS.  Where  problems  of 
these  types  can  be  identified,  the 
analyst  will  undertake  independent 
studies  to  ascertain  the  most 
appropriate  method  of  projecting 
commodity  flows. 

(///)  The  assessment  of  available 
secondary  data  will  form  the  basis  of 
these  independent  studies.  These  data 
will  assist  in  delineating  the  bounds  on 
the  rate  of  increase  for  waterway  traffic, 
as  well  as  facilitate  a  better 
understanding  of  the  problem.  They  will 
be  supplemented  with  interviews  of 
relevant  shippers,  carriers,  and  port 
officials,  the  opinions  of  commodity 
consultants  and  experts:  and  historical 
flow  patterns.  Commodity  projections 
can  tnen  be  constructed  on  the  basis  of 
the  results  of  the  independent  studies. 

(iV)  Generally,  specific  conunodity 
studies  are  of  limited  value  for 
projections  beyond  (approximately)  20 
years  in  the  future.  Given  this  limitation, 
it  is  preferable  to  extend  the  traffic 
projections  to  the  end  of  project  life 
through  the  use  of  some  types  of  general 
indices  on  a  regional  and  industry  basis. 
Such  indices  can  be  constructed  fr^m 
the  OBERS  projections. 


(v)  In  siunmary,  where  commodity 
groups  are  sufficiently  important  to 
project  formulation  and  evaluation, 
specific  studies  on  these  commodity 
groups  should  be  undertaken.  Since 
reliable  information  for  specific 
commodity  groups  is  rarely  available  for 
the  period  beyond  (approximately)  20 
years  from  the  time  of  the  study, 
commodity  projections  will  be  extended 
through  the  end  of  project  life  by  use  of 
commodity  indices  constructed  from 
OBERS  or  other  generally  accepted 
multi-industry  and  regional  models.  Less 
critical  commodity  groups  should  be 
projected  over  the  life  of  the  project 
using  OBERS  derived  indices  or  other 
accepted  models.  Where  the  model  does 
not  contain  projections  through  the  end 
of  project  life,  the  projections  will  be 
extended  using  professionally  accepted 
methods. 

(vi)  Determine  future  cost  of 
alternative  modes.  (A)  Projected  cost 
per  unit  of  each  commodity  will 
normally  be  the  same  as  ciurent  cost  As 
stated  in  part  3.a.(4),  the  without 
condition  will  normally  assume  that  the 
alternative  modes  have  infinite  capacity 
to  move  traffic  at  current  costs.  This 
step  combined  with  step  v  provides  a 
time  series  of  demand  schedules  specific 
to  a  particular  commodity  0-D  pattern. 
The  projection  of  any  change  in  future 
prices  is  subject  to  the  caveats  in  the 
"General  Discussion,"  and  must  be 
addressed  as  indicated  below. 

(B)  A  future  rate  must  be  a  prevailing 
rate  as  defined  in  step  (iv).  It  should 
reflect  exclusively  a  shift  in  rates 
because  of  projected  changes  in  the 
volume  of  shipments  on  a  given  mode  or 
a  shift  from  one  mode  to  another  (e.g., 
rail  to  pipeline).  To  support  such  a  shift 
the  analyst  should  show  that  the 
increase  in  volume  will  likely  lead  to  a 
change  in  rate;  for  example,  a  change  in 
volume  of  a  commodity  frt)m  one  area  to 
another  does  not  insure  sufficient  point 
to  point  volume  for  a  volume  rate. 
Output:  One  or  more  arrays  of  cost  per 
unit  for  movement  by  alternative  modes 
over  time  for  the  commodities  in  step  v. 

(vii)  Determine  current  costs  of 
waterway  use.  The  waterway 
transportation  cost  must  include  the  full 
origin-to-destination  costs  including 
handling,  transfer,  demurrage,  and  prior 
and  subsequent  hauls  for  the  tonnages 
identified  in  step  3.  The  effect  of 
seasonality  on  costs  will  be  considered 
in  this  step.  In  calculating  the  cost  of 
prior  and  subsequent  hauls,  care  must 
be  taken  to  avoid  inappropriate 
aggregations  and  averaging  of  the  costs 
of  the  movements  where  there  is  a  wide 
geographic  dispersion  in  ultimate  origins 
and/or  destinations  as  in  the  case  of 


grain  traffic.  The  barge  cost  is  the  rate 
charged  for  moving  the  commodity  by 
barge.  Output:  An  array  of  current 
waterway  costs  associated  with  the 
commodities  in  step  iii. 

(A)  New  waterways.  The  current  cost 
of  waterway  use  represents  the  with 
project  conation;  there  are  no  without 
project  costs  for  waterway 
transportation. 

(B)  Existing  waterways.  Two  arrays, 
one  representing  the  without  and  one 
the  with  project  condition,  must  be 
constructed.  The  difference  between  the 
two  arrays  reflects  the  reduction  in 
current  delays  and  any  gains  in 
efficiencies  resulting  from  the 
alternative  under  consideration. 

(viii)  Determine  future  costs  of 
waterway  use.  Two  separate  analyses 
are  required  for  this  step.  First,  the 
possibility  of  changes  in  the  costs  of  the 
waterway  mode  for  future  years  for 
individual  origin-destination  commodity 
combinations  will  be  considered.  The 
comments  for  step  6  apply  generally. 
Second,  the  relationship  between 
waterway  traffic  volume  and  system 
delay  will  be  analyzed.  This  analysis 
must  be  in  the  context  of  the  total 
volume  of  traffic  on  the  waterway 
segments  being  studied  for  with  and 
without  project  conditions.  This  analysis 
will  generate  data  on  the  relationship 
between  total  traffic  volume  and  delay 
patterns  for  different  origin-destination 
patterns.  Because  delay  patterns  are 
functions  of  the  mix  of  traffic  on  the 
waterway,  this  analysis  may  be 
undertaken  iteratively  in  conjimction 
with  stp>  9  to  produce  a  "best  estimate.” 
Outp'.,.  Arrays  of  waterway  costs  for 
movements  overtime  for  the 
commodities  in  step  (V)  are  subdivided 
into  two  categories:  (A)  individual  costs 
(excluding  increases  in  delay  over 
current  delays)  and  (B)  system  delay 
functions. 

(ix)  Determine  waterway  use,  with 
and  without  project  At  this  point  the 
analyst  will  have  a  list  of  commodities 
which  potentially  might  use  the 
waterway;  the  tonnages  associated  with 
each;  the  costs  of  using  alternate  modes 
and  the  waterway,  including  system 
delay  functions  with  and  without  the 
project  over  time.  This  information  will 
be  used  to  project  waterway  use  over 
time  both  with  and  without  the  project. 
Output:  Waterway  use  over  time,  with 
and  without  the  project.  This  is  based 
upon: 

(A)  A  comparison  of  costs  for 
movements  by  the  waterway  and  by  the 
alternative  mode,  as  modified  by  (B) 
below. 

(B)  Any  changes  in  the  cost  junctions 
and  demand  schedules  comparing  (i) 


Federal  Register  /  Vol.  44.  No.  102  /  Thursday.  May  24.  1979  /  Proposed  Rules 


the  current  and  future  without  condition 
and  the  current  and  fuhire  with 
condition.  Conceptually,  this  step  should 
include  all  factors  which  might  influence 
a  demand  schedule;  e.g.,  impact  of 
uncertainty  in  die  use  of  the  waterway; 
ownership  of  barges  and  special 
equipment;  level  of  service;  inventory 
and  projection  processes;  and  the  like. 
As  a  practical  matter,  the  actual  use  of  a 
waterway  without  a  cost  savings  or 
nonuse  of  a  waterway  with  a  cost 
savings  depends  upon  knowledgeable 
judgment  cf  navigation  economists  and 
industry  experts. 

(C)  The  “phasing  in”  or  “out”  of  shifts 
from  one  mode  to  another  should  be 
accounted  for  in  the  analysis.  Diversion 
of  traffic  from  odier  modes  to  the 
waterway,  as  well  as  from  the 
waterway  to  other  modes  as  it  becomes 
congested,  will  be  based  upon  expected 
rate  savings,  as  adjusted  by  any  other 
factors  affecting  the  willingness  of  users 
to  pay  or  affecting  the  speed  of  the 
response  mechanism  to  changes  in  the 
relative  attractiveness  of  alternative 
modes.  Specifically,  in  analyzing 
diversions  from  congested  waterways, 
traffic  diversions  will  be  in  order  of  the 
willingness  of  users  to  pay  for  waterway 
transportation.  Those  users  with  the 
lowest  willingness  to  pay  will  be 
diverted  first. 

(x)  Compute  annual  benefits  and 
discount  Once  the  tonnage  moving  with 
and  without  a  plan  is  known  and  the 
alternative  costs  and  waterway  costs 
are  known,  benefits  can  be  computed 
using  the  applicable  discoimt  rate  imder 
section  80  of  the  Water  Resources 
Development  Act  of  1974.  Output:  Total 
NED  navigation  benefits: 

(A)  Pot  cost  reduction  benefits,  the 
benefit  is  the  reduction  in  cost  of  using 
or  operating  the  waterway;  the  cost  of 
the  alternative  mode  was  a  factor  in 
determining  whether  the  tonnage  would 
move  both  with  and  without  the  project, 
but  is  not  a  factor  in  computing  l^nefits. 

(B)  For  shift  of  mode  benefits,  the 
benefit  is  the  reduction  in  costs 
comparing  die  alternative  mode  with  the 
waterway. 

(C)  For  shift  of  origin-destination 
benefits  and  new  movement  benefit,  the 
benefit  is  the  value  of  the  delivered 
product  less  the  transportation  and 
production  costs  widi  the  project  The 
transportation  cost  without  the  project 
(assuming  the  vdtfa  project  movement 
would  have  occurred)  is  a  factor  in 
categorizing  these  benefits  and  is 
normally  an  upper  limit  on  the  benefit 
but  it  is  not  a  foctor  in  computing  these 
benefits. 

(2)  Problems  in  application,  (i)  Rate 
savings.  Hie  ability  to  accurately 


compute  the  long-run  marginal  costs  of 
particular  rail  movements  on  the  basis 
of  cost  estimation  studies  is  presendy 
less  than  the  ability  to  determine  rates 
at  which  railroad  traffic  actually  moves. 
In  competitive  markets,  rates  (prices) 
correspond  to  marginal  costs,  and,  given 
market  stability,  prices  will  setde  at 
long-run  marginal  costs.  Moreover,  it  is 
the  rates  actually  charged  that 
determine  the  distribution  of  traffic 
among  modes.  Because  of  this,  rates  will 
be  used  to  measure  shift  of  mode 
benefits.  Section  7a  of  the  DOT  Act  of 
1966  requires  die  use  of  prevailing  rates, 
as  defined  in  step  4  under  “General 
Discussion.”  In  the  case  of  new 
waterways,  diis  rate  may  or  may  not 
represent  ffie  best  estimate  of  long-run 
marginal  costs.  In  the  case  of  existing 
waterways,  prevailing  competitive  rates 
are  the  best  available  approximation  of 
long-run  marginal  costs. 

(ii)  Changes  in  system  delays. 
Differences  in  system  delays  resulting 
from  project  alternatives  are  difficult  to 
compute.  An  assessment  of  system 
delays  within  the  state  of  the  analytic 
art  is  necessary  for  a  comprehensive 
benefit  analysis.  It  is  necessary  to 
rigorously  analyze  delays  at  all  points  in 
the  system  only  to  die  extent  that 
project  formulation  and  justificaition  are 
sensitive  to  such  refinements,  and  to  the 
extent  that  the  state  of  the  art  permits 
accurate  refinement  of  the  estimate. 
Appropriate  proxy  measures  may  be 
us^  in  lieu  of  individual  assessments  at 
each  element  in  the  system  when 
evaluating  system  delays. 

(iii)  Interaction  of  supply  and  demand 
schedules.  Hie  entire  procedure  in  the 
“General  Discussion”  is  premised  on  an 
assumption  that  the  supply  and  demand 
schedules  are  independent.  In  fact  they 
are  not.  This  problem  is  most  acute 
when  the  variance  in  delays  at  high 
levels  of  lock  utilization  is  considered. 
Essentially,  shippers  will  not  face  an 
expected  delay  value  but  rather  a  highly 
uncertain  delay  value.  Shippers’ 
response  to  uncertainty  (as  reflected  in 
the  demand  schedule)  may  be  quite 
different  than  their  response  to  an 
expected  shipping  cost  (as  reflected  by 
the  intersect  of  the  supply  and  demand 
schedules).  No  further  guidance  on  this 
problem  is  provided  at  this  time  beyond 
that  in  step  9b  of  the  “General 
Discussion”. 

(iv)  Sensitivity  analysis.  Project 
benefits  are  calculated  on  the  basis  of 
“the  most  probable”  with  and  %vithout 
project  conditions.  However,  risk  and 
uncertainty  need  to  be  addressed  in  the 
analysis  of  NED  benefits  and  costs.  For 
instance,'major  uncertainty  exists  in  the 
proper  measure  of  savings  to  shippers, 


namely  difference  in  long-run  marginal 
costs.  In  dealing  with  uncertainty,  three 
techniques  may  be  used;  namely, 
establishing  consistent  sources  of  data, 
expanding  the  data  gathering  effort,  and 
bracketing  the  range  of  benefits.  The 
following  two  specific  approaches  will 
be  used  to  implement  the  third 
technique,  and  the  results  in  terms  of 
their  effects  on  project  benefits  will  be 
displayed  in  tabular  form  in  the  project 
report. 

(A)  Prespecified  sensitivity  analysis. 
The  following  must  be  computed  and 
included  in  the  report: 

(1)  Current  tonnage,  new  waterway. — 
For  new  waterways,  benefits  for  the 
recommended  alternative  will  be 
computed  based  upon  current  phased-in 
tonnage  (steps  3  and  9c),  current  rates, 
and  current  fleet  characteristics. 

(2)  Current  rates,  fleet — For  both  new 
and  existing  waterways,  benefits  for  the 
recommended  alternative  will  be 
computed  based  upon  tonnage  over 
time,  current  rates  (step  iii),  and  current 
fleet  characteristics. 

(J)  Growth  beyond  20-year  period. — 
The  benefits  for  all  alternatives  carried 
to  the  system  of  accounts  will  be 
computed  assuming  no  growth  in 
tonnage,  or  changes  in  fleet 
characteristics  or  costs  beyond  20  years 
in  the  future. 

[4]  Interest  rate. — For  projects  whose 
interest  rate  is  grandfathered  under 
Section  80  of  the  1974  Water  Resources 
Development  Act,  average  annual  ' 
benefits  will  be  compute  using  the 
current  discount  rate  as  defined  by 
Section  80. 

(5)  User  charges. — ^The  effect  of  two 
alternative  levels  of  user  charges  on 
project  benefits  will  be  investigated. 
Average  annual  benefits  will  be 
computed  assuming  that  user  charges 
which  recover  (1)  50  percent  of  and  (2) 
100  percent  of  Ae  average  annual  costs 
of  the  waterway  under  study  are  in 
effect. 

(B)  Other.  In  addition  the  report  will 
contain  such  other  sensitivity  analyses 
as  are  necessary  to  meet  tiie  objective  of 
a  clear,  concise  report  that  presents  a 
range  of  benefit  levels  tiiat  represent 
data  and  assumptions  about  which 
reasonable  persons  might  differ. 

(3)  Data  sources.  The  data  sources 
were  discussed  previously.  Hiis  section 
provides  instruction  on  the  use  of  one 
key  source,  the  interview  questionnaire. 

(i)  Interview,  Interview  data  can  be 
used  in  each  of  the  steps  1  through  9  of 
the  “General  Discussion”.  (Only  OMB 
approved  forms  should  be  used.)  Data 
should  be  collected  bv  personal 
interviews  if  not  available  from 
secondary  sources.  Statistically  sound 
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techniques  for  selecting  the  interview 
sample  and  for  devising  the  questions 
will  be  used.  The  questionnaire  and  a 
summary  of  responses  will  be  compiled 
and  displayed  in  the  final  report  in  such 
a  way  as  to  prevent  individual 
disclosures. 

(ii)  Other.  The  basic  organizational 
soiuce  for  systematically  collected 
waterway  data  is  the  Systems  Analysis 
Branch,  Planning  Division,  Office  of  the 
Chief  of  Engineers.  This  Branch  can 
direct  analysts  to  data  available  fiom 
other  sources. 

(e)  Report  and  display  procedures. 
Clear  presentation  of  study  results,  as 
well  as  documentation  of  key  input  data 
assumptions  and  steps  in  the  analysis, 
facilitates  review  of  the  report.  Tables 
7-10  are  suggested  presentations  for  all 
reports  that  include  navigation 
objectives.  (See  also  paragraphs 

(c)(1)(A),  (d)(2)(iv),  and  (d)(3)(i)  for 
additional  reporting  and  display 
requirements.)  The  summary  tables 
show  that  data  can  be  presented  which 
not  only  detail  the  national  economic 
development  benefits  of  a  project,  but 
also  provide  useful  information  on  other 
aspects  of  the  project  such  as  its  impact 
on  physical  commodity  flows,  on  other 
modes  of  transportation,  and  on  the 
location  of  economic  activity. 


Table  Tune  Phasing  ot  NED  Benefits  for  Recommended  Project  * 

(ThouMndt  of- October  1979  OoNars) 

Applicable  Discount  Rate: - 


Tbne  period 


Base  Decade' 


(specify)  1  2  8  4  5  AAE  • 


Navigation  bertsMs 

■Vakie  tor  last  year  o(  decade. 

*AverwM  wwal  6Quiv6d6nt 

'Comparable  table  tor  all  delaied  altematives  in  Ihe  System  of  Accounts. 


Table  9.— Waterway  Traffic  and  Defays,  Without  Project  Condition 


Current  Base  - • 

Yew  1  2  8  4  S  AAE' 


A.  Waterway  traffic  (10*  tons/year) 

(By  ma|or  commodity  (poup)«. 

B.  Delays  (minules/tow): 

Study  s»o...„ . . . 


Table  7.— Summary  of  Average  Anrmal  NED  Benefits 
artd  Costs  for  Afterrtative  Projects 

■  (Tfwusands  of  October  1979  Dollars) 

Applicable  Discount  Rate: - 


Alternatives 


1  2  3  N 


Criticsf  constraints... 
Total  system. 

C.  Delays  ($/ton) - 

Study  sea- . 

Critical  constraints... 
Total  system. 


Navigation  benefits: 

Cost  reduction 
benefits. 

Sbifi  of  mode 
benefits. 

Sbift  in  O-D  benefits. 

New  movement 
benefits. 


Total  navigation 
benefits. 


Otfier  purpose 
benefits  (list). 


Total  pto)acl 
beriefits. 


Protect  costs.. 
Net  benefits...^.. 


'Value  tor  lasi  year  of  decade. 
'Average  annual  equivalenl 


Tabla  10.— Waterway  Traffic  and  Delays  with  Recommended  Project* 


Time  period 


Decade* 


1  2  3  4  5  AAE* 


A.  Waterway  traffic  (tO'tons/yaar).. 
(By  ma(or  commodity  group) ..... 


8.  Detays  (minulss/tow); 
Study  sNe . . 


Critical  constraints .... 
Total  systsm.- 

C.  Dslays  ($/lori) . . 

Study  sNo - 


Critical  constrainls . 


Total  s)^ssns«.«« 


'Valua  tor  lest  yaar  of  decade; 

'Avsraga  annual  equivalent 

■Comparabla  labia  tor  all  dataied  altamatives  in  the  systom  of  Accounts. 
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§704.12e  TranaportaHon  (deep  water 
ports)  [Reeevadl. 

§  704.129  Recreation. 

(a)  Purpose  and  Scope.  (1)  This 
chapter  outlines  the  concepts,  methods, 
and  procedures  for  valuation  of  the 
beneficial  and  adverse  effects  of  water 
project  recreation  on  national  economic 
development  Its  purpose  is  to  provide 
Federal  agencies  engaged  in  water  and 
related  land  use  planning  with 
acceptable,  recreation  benefit  valuation 
mediods  and  criteria,  together  with 
procedures  for  implementation  of  these 
methods  on  a  consistent  basis. 

(2)  Outdoor  recreational  activities 
indude  water-dependent  activities  such 
as  swimming,  boating,  water-skiing,  and 
fishing,  and  water-ei^anced  activities 
such  as  camping,  hiking,  picnicking, 
hunting,  birdwatching,  photography, 
sightseeing,  and  other  activities.  A 
portion  of  these  public  recreational 
demands  are  satisfied  by  the  existence 
and  development  of  Federal  lands  and 
waters  through  multiple-purpose  water 
development  projects  that  include 
specific  provisions  for  enhancing 
recreation  activities  consistent  with  the 
requirements  of  the  Federal  Water ' 
Project  Recreation  Act  of  1965  (Public 
Law  89-72).  This  act  provides  that  full 
consideration  shall  be  given  to  the 
opportunities  which  mtdtiple-purpose 
and  other  Federal  water  projects  afford 
for  outdoor  recreation  and  for 
assodated  fish  and  wildlife 
enhancement 

(3)  The  various  valuation  methods  are 
presented  in  the  form  of  a  conceptual 
framwork  that  requires  the  Federal 
agendas  to  develop  their  own  detailed 
.procedures  for  implementation.  Because 
the  size,  location,  market,  and  design  of 
each  project  will  vary,  the  agencies  are 
expected  to  select  from  the  methods 
approved  herein  the  appropriate 
detailed  procedures  for  their  operating 
situations. 


(b)  Objective.  This  chapter  is  designed 
to  insure  that  recreation  benefits  of 
proposed  projects  are  estimated 
accurately,  consistently,  and  in 
compliance  with  the  Principles  and 
Standards.  The  objective  is  the  ultimate 
adoption  by  Federal  agencies  of  newer 
and  more  acceptable  methods. 

(c)  Conceptual  Basis.  (1)  Benefits 
arising  from  recreation  opportunities 
created  by  a  project  are  measured  in 
terms  of  willingness  to  pay  for  each 
increment  of  output  provided. 
Willingness  to  pay  includes  entry  and 
use  fees  actually  paid  for  site  use  plus 
any  unpaid  value  (surplus)  enjoyed  by 
consumers.  It  is  not  appropriate  to 
include  payment  for  equipment  food, 
transportation,  or  lod^ng  that  may  be 
involved  with  recreation  activity,  aince 
these  payments  are  not  specifically  for 
site  use. 

(2)  Willingness  to  pay  over  a  range  of 
consumption  levels  is  represented  by  a 
demand  curve.  Factors  affecting  the 
location  and  steepness  of  the  demand 
curve  include  availability  and  cost  of 
alternative  opportunities,  characteristics 
of  project  recreation  facilities,  and  user 
population  location,  income,  and  other 
socioeconomic  characteristics.  In  the 
diagram,  curve  DO  represents  the 
incremental  willingness  to  pay  for 
recreation  in  a  given  region,  Qo  is  the 
without  project  supply  of  recreation 
opportunities,  and  Qi  is  the  with  project 
supply.  By  summing  the  willingness  to 
pay  for  each  additional  unit  provided, 
the  total  willingness  to  pay  can  be 
represented  as  the  area  under  the 
demand  curve  between  the  old  and  new 
supply.  Because  most  recreation  is 
publicly  provided,  it  is  usually  not 
possible  to  estimate  demand  directly 
fi-om  observed  price-consumption  data. 
This  manual  describes  accepted 
methods  for  approximating  demand  by 
means  of  surveys,  travel  behavior,  and 
other  quantifiable  measures. 


(3)  Many  proposed  projects  subject  to 
benefit/cost  analysis  involve  both 
recreation  gains  and  recreation  losses. 
For  example,  reservoir-related 
recreation  may  be  provided  while 
stream  and  associated  terrestrial 
recreation  may  be  lost.  Net  recreation 
benefits  are  defined  as  the  value  of  the 
gains  minus  |he  value  of  the  losses,  and 
they  may  be  positive  or  negative.  If 
gains  are  valued  as  the  aggregate 
amount  that  users  are  willing  to  pay 
(WTP)  to  enjoy  the  recreational  gain, 
then  losses  should  be  valued  as  the 
aggregate  of  the  minimum  amount  users 
would  be  willing  to  accept  (WTA)  to 
voluntarily  accept  the  loss.  Although 
logically  correct,  adequate  methods  of 
empirically  estimating  WTA  values  are 
not  available.  Hierefore,  WTP  measures 
should  be  used  to  value  both  gains  and 
losses  of  recreation  associated  with 
proposed  projects. 

(d)  Planning  Setting.  (1)  Changes  in 
recreational  use  and  value  brou^t 
about  by  plan  alternatives  must  be 
determined  throiigh  the  analysis  of 
without  project  and  with  project 
conditions  in  planning  areas  over  the 
prescribed  period  of  economic  analysis. 

(2)  The  without  project  condition  is 
defined  as  the  pattern  of  recreational 
activity  that  would  prevail  in  the 
absence  of  a  Federal  water  project. 
Determining  the  economic  value  of  the 
without  project  condition  requires 
analysis  of  existing  and  probable 
recreational  usage  within  potential 
project  sites  over  the  prescribed  period 
of  economic  analysis.  Recreation  in  the 
without  project  condition  includes  that 
which  would  be  provided  both  formally 
and  casually  through  both  public  and 
private  means,  including  the  de  facto 
utiliza4on  of  privately  owned  or 
controlled  resources.  The  with  project 
condition  is  defined  as  the  pattern  of 
recreation  activity  that  is  expected  to 
prevail  over  the  prescribed  period  of 
analysis  with  a  Federal  project  in  place. 
Analysis  of  the  with  project  condition 
requires  consideration  of  additional 
recreation  opportunities,  which 
constitute  boUi  separable  and 
nonseparable  aspects  of  project 
development,  and  existing  recreation 
activity  in  the  project  site,  whidi  is 
diminished  in  quality  or  quantity  due  to 
project  development  and  operation. 

(3)  The  identification  and  evaluation 
of  with  and  without  project  conditions  is 
part  of  the  broader  planning  context  and 
presumes  the  proper  consideration  of 
other  substantive  planning  aspects  in 
response  to  the  Principles  and 
Standards,  specific  statutory 
requirements,  or  agency  policies.  Many 
of  these  considerations  have  an 
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important  bearing  on  the  formulation  of 
water  resoiirce  plans,  and  thus  have  a 
direct  influence  on  the  valuation  of 
recreation  benefits  and  costs.  Among 
these  planning  steps  are  (i) 
identification  of  recreation  demands,  (ii) 
establishment  of  planning  objectives, 

(iii)  inventory  and  appraisal  of 
recreation  resource  capabilities  cmd 
potentials,  (iv)  development  and 
assessment  of  alternative  plans,  (v) 
evaluation  of  plan  alternatives  against 
stated  planning  obfectives,  and  (^) 
choice  of  the  evaluation  methodology. 

(e)  Valuation  Methods  and 
Procedures.  (1)  Introduction.  (i)An 
overriding  ciiterimi  governing  the 
acceptability  of  valuation  methods  is 
that  they  be  capable  of  measuring  (w 
reflecting  the  benefidal  and  adverse 
effects  of  recreation  from  water  resource 
projects  on  national  economic 
development  They  must  be  based  on 
sound  economic  rationale  and  possess 
an  empirical  basis  which  permits  an 
objective  and  reproducible  analysis  of 
benefits  and  costs. 

(ii)  An  acceptable  valuation  method 
has  the  following  characteristics: 

(A)  Valuation  is  based  on  an 
empirical  estimate  of  demand  applied  to 
the  particular  project 

(6)  Demand  estimates  must  reflect 
socioeconomic  characteristics  of  market 
area  populations,  qualitative 
characteristics  of  recreation  resources 
under  study,  and  characteristics  of 
alternative  existing  recreation 
opportunities. 

(C)  Valuation  accounts  for  value  of 
losses  or  gains  to  existing  sites  in  area 
of  influence  (without  project  condition). 

(D)  Willingness  to  pay  over  time  is 
based  on  projected  changes  in 
underlying  determinants  of  demand. 

(iii)  Numerous  valuation  methods 
have  been  examined  and  assessed  by 
the  Water  Resources  Council  in  the 
preparation  of  this  manual.  While  many 
of  them  generally  adhere  to  the  above 
criteria,  they  vary  widely  in  basic 
approach,  procedures,  and  results.  The 
three  methods  discussed  below  are  the 
travel  cost  method  (TCM),  the 
contingent  valuation  (or  survey)  method 
(CVM),  and  the  unit-day  value  (IfflV) 
method.  The  TCM  utili:^  die  observed 
travel  behavior  of  users  together  with 
the  variable  costs  of  travel  to  determine 
user  willingness  to  pay.  Le^  to  derive  a 
demand  curve.  CVM’s  obtain  direct 
estimates  of  willingness  to  pay  from 
samples  of  users.  Eiqierience  indicates 
that  the  TCM  and  C\^  methods  can 
yield  estimates  of  value  with  an 
accuracy  equal  to  that  of  other  project 
outputs. 


(2)  Travel  Cost  Method  (TCM).  The 
basic  premise  of  the  travel  cost  method 
is  that  per  capita  use  of  a  recreation  site 
will  decrease  as  the  out-of-pocket  and 
time  costs  of  traveling  from  place  of 
origin  to  the  site  increase,  o&er  tilings 
remaining  equal.  The  method  consists  of 
deriving  a  demand  curve  fOT  a  recreation 
site  by  using  the  variable  costs  of  travel 
and  the  value  of  time  as  proxies  for 
price.  Using  data  collected  from  users  of 
existing  sites,  the  travel  cost  method 
premits  development  of  (i)  estimated  use 
of  the  proposed  site,  (ii)  a  p«  capita 
demand  fimction  for  recreation  at  the 
site,  and  (iii)  an  estimate  of  the  NED 
recreation  benefits  of  the  site.  The  travel 
cost  procedure  consists  of  two  steps:  (A) 
estimating  use,  and  (B)  deriving  a 
demand  curve. 

(1)  Estimating  Use  in  the  Travel  Cost 
Method.  (A)  Use  Estimating  Models.  (1) 
The  preferred  method  pf  estimating  use 
is  with  a  use  estimating  modd  (UEM) 
that  relates  use  at  a  proposed  site  to 
distance  traveled,  sodoeconomic 
factors,  and  charateristics  of  the  site 
and  alternative  recreation  opportunities. 
Use  estimating  models  are  based  <m 
data  gathered  at  an  existing  site  or  cross 
section  of  existing  sites  wi&  tiie 
resultant  statistical  coefficients  used  to 
estimate  use  at  a  proposed  site.  Factors 
that  influence  demand  for  recreatioa. 
such  as  characteristics  of  user 
populations  and  availability  of 
alternative  opportunities,  are  explicitly 
taken  into  accoimt  by  variable  in  the 
model.  A  simpfilied  UEM  is  shown 
below: 

Tj  j = Bo + BiDj  j + BjEj + BiS|  j B4QJ 

where 

Yi  j  is  per  capita  visits  to  site  j  from  origin  L 
Di  J  is  distance  frx>m  i  to  j. 

Et  is  a  vector  of  demographic  and 

socioeconomic  variables  for  origin  area  i. 
S|  J  is  a  measure  of  recreatioa  opportanities 
available  to  the  population  of  i  as 
alternatives  to  site  j. 

Qj  is  a  vector  of  variables  measuring 
recreation  quality  at  site  j. 

Bo.  Bt,  etc,  the  estimated  coefficients,  are 
used  to  predict  use  at  a  proposed  site  by 
calculating  use  from  eac^  area  of  origin 
and  aggregating  to  get  total  estimated 
annual  use. 

(2)  Application  of  an  existing  UEM  to 
a  propos^  site  involves  the  ft^owing: 

(i)  delimit  the  areas  of  origin  for  the 
profxised  project  (use  of  counties  or 
parts  of  counties  as  ori^  areas 
facilities  gathering  of  data  in  subsequent 
steps):  (ii)  conqHite  measures  of  the 
explanat^  variables  in  the  use 
equation  for  each  origin  area  and  for 
each  year  an  estimate  is  required;  (iii) 
calculate  use  from  each  area  for  each 


year;  and  (iv)  aggregate  use  fi*om  each 
area  to  get  estimated  annual  use. 

(B)  Shnilar  Project  Use  Estimation.  (1) 
The  similar  project  procedure  is  based 
on  the  concept  tiiat  recreation  demand 
for  a  propos^  project  can  be  estimated 
from  observations  of  visitation  patterns 
at  one  or  mote  existing  projects  that  has. 
similar  resource,  operation,  jsnd 
anticipated  recreatitm-use 
characteristics.  The  procedure  involves 
the  graphic  or  statisticed  matching  of 
recreation  site  |danning  alternatives 
under  study  with  watm*  resource 
projects  arid  recreation  resomce  areas 
for  which  use  statistics  and  otiier 
infrmnatkxi  are  known.  The  objective  of 
the  similar  project  i»ocedure  is  to  obtain 
as  close  a  mat^  as  possible  with 
respect  to  type,  size,  and  quality  of 
project;  mo^et  area  demograpUc  and 
socioeconomic  diaracteristics;  the 
existence  and  location  of  competing 
recreatim  opportumties;  and  other 
demand  influoicing  variables. 

(2)  The  most  efficient  and  technically 
sound  similar  project  procedure  is  based 
on  per  capita  use  carves  (i.e..  regression 
curves  relatnig  per  capita  rate  of  use  to 
travel  distance)  from  which  use 
estimates  are  dnived.  Per  capita  use 
curves  have  been  estimated  for  52 
existing  reservoirs.^  An  overview  of  the 
methodology  adapted.from  Brown  et  al. 
is  provided  below. 

(3)  Briefly  stated,  use  of  the  similar 
project  preffiction  method  is  comprised 
of  the  following  steps: 

(i)  Evaluate  me  diaracteristics  of  a 
proposed  project  or  other  area  under 
study. 

(if)  Select  a  similar  project  or  area  by 
comparing  characteristics  of  the 
proposed  project  with  available 
information  for  existing  sites.  Tliis 
indudes  evaluation  and  comparison  of 
the  respective  recreation  ma^et  areas. 

(iii)  Modify  the  per  capita  use  curve  to 
reflect  the  dissimilarities  between  the 
similar  project  and  the  proposed  project. 

(iv)  Determine  the  county  populations 
within  the  market  area  for  the  year  in 
question,  and  derive  per  capita  use  rates 
for  each  county  population  by 
measuring  road-mile  distance  from  the 
project  to  tile  center  of  the  most 
populated  dty  within  the  coimty  (proxy 
for  centrmd  of  county  population). 

(v)  Sum  tile  contribution  from  each 
county  per  capita  rate  times  county 
population. 

(vi)  Determine  the  percentage  of  total 
use  tiiat  the  foregoing  estimate 
represents — if  100  percent,  use  as  is;  if 
less,  adjust  accordingly. 


'Brown.  IL  et  al,  Han  Fonauhtioii  and 
Evalaatioa  StudSeM:  Rematioa,  VoL  0.  U&  Army 
Engineer  Institute  for  Water  Research.  1B74. 
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f4)  A  critical  shortcoming  of  this 
similar  project  method  is  the  subjectivity 
inherent  in  the  manual  adjustment  of  the 
per  capita  iise  cmrve  which  is  required  in 
order  to  account  for  demand  factors 
other  than  travel  distance. 

The  reliability  of  the  method  can,  of 
course,  be  enhanced  through  experience. 
However,  it  cannot  be  expected  to 
approach  the  reliability  of  the  more 
sophisticated  statistical  models. 

(ii)  Deriving  Demand  in  the  Travel 
Cost  Method.  (A)  The  travel  cost 
method  is  based  on  the  correspondence 
between  increasing  the  distance  from 
areas  of  origin  to  the  site  and  increasing 
the  cost  or  price  of  recreation  at  the  site. 
The  second  step  of  the  procedure 
consists  of  calculating  total  use  at 
different  incremental  distances  (prices). 
It  is  based  directly  on  use  estimator 
models  or  per  capita  use  curves.  The 
result  is  a  demand  ciuve  for  the  site 
being  evaluated  that  relates  “prices”  to 
total  visits.  Distances  are  converted  to 
dollar  values  using  per  mile  conversion 
factors  reflecting  both  time  and  out-of- 
pocket  travel  costs.  The  area  under  the 
demand  curve  plus  any  user  charges  or 
entrance  fees  measures  the  recreation 
beneHts  attributable  to  the  site.  The 
procedure  is  described  in  detail  below. 

(B)  The  estimataof  recreation  use  for 
a  project  derived  from  application  of  a 
per  capita  use  curve  or  UEM  model 
yields  an  initial  point  on  a  resource's 
demand  curve.  This  point  is  the  quantity 
of  use  that  would  be  demanded  at  a  zero 
price.  For  example,  assume  that  the 
appropriate  per  capita  use  rates  have 
been  estimated  as  follows: 


Orign 

Papulation 

Distance 

Visits 

per 

Ci«)ita 

Estimated 

visitation 

A . . 

10,000 

10 

3 

30,000 

B _ 

1,000 

20 

2 

2,000 

C - 

3,000 

30 

1 

3,000 

Total. 

35,000 

(C)  This  estimate  of  35,000  yields  an 
initial  point  on  the  resource’s  demand 
curve.  To  find  sufficient  points  to 
determine  the  entire  demand  curve,  it  is 
necessary  to  make  small  incremental 
increases  in  the  price  of  participation 
and  to  measure  ffie  quantity  of  use  that 
would  be  demanded  given  these 
changes.  This  is  equivalent  to  moving 
the  project  farther  and  farther  fi^m  the 
potential  users,  requiring  them  to  pay 
more  and  more  in  travel  costs  to  reach 
the  project  As  the  simulated  distance 
increases,  use  decreases,  and  for  each 
increment  in  distance  a  new  use 
estimate  is  computed  using  either  the 


use  estimating  model  or  the  per  capita 
use  curve. 

The  new  use  estimates  are  the  various 
quantities  of  recreation  that  would  be 
demanded  at  increasing  prices. 

(D)  For  example,  assume  that  an 
increment  of  10  miles  in  travel  distance 
is  used  to  simulate  an  increase  in  cost 
for  the  proposed  project  described 
above.  The  new  estimate  of  use  would 
then  be: 


Origin 

Population 

Simulated 

Distance 

Visits 

?er 

capita 

Estimated 

visitation 

(Aclual-t-10) 

A _ 

10,000 

20 

2 

20,000 

B _ 

1,000 

30 

1 

1,000 

C - 

3,000 

40 

0 

0 

Total - 

21,000 

(E)  This  would  be  a  second  point  on 
the  resource's  demand  curve;  the 
quantity  demanded  (21,000  visits)  at  a 
price  equivalent  to  the  travel  cost 
associated  with  an  increment  in 
distance  of  10  miles.  (A  discussion  of  the 
proxy  for  price  used  to  assign  a  dollar 
value  to  tUs  increment  is  described 
below.) 

(F)  Remaining  points  on  the  resource 
demand  curve  are  then  estimated  by 
making  continued  increments  in  the 
price  (stimulated  increases  in  distance) 
until  the  anticipated  visitation  fix)m  all 
areas  of  origin  is  zero.  In  the  example 
above  using  10-mile  increments,  the 


visitation  expected  with  simulated 
increases  in  distance  would  be: 


Estimated  Visitation 

Origin 

Simulated  inctease  in  miieage 


0  10  Maes  20  Maes  30  Maes 


A _  30,000  20,000  10,000  0 

B _  2,000  1,000  0  0 

C _  3,000  0  0  0 


Total _  35,000  21,000  10,000  0 


(1)  Proxy  for  Price. 

(I)  To  determine  the  price  at  which  the 
various  quantities  of  use  are  demanded, 
it  is  only  necessary  to  convert  the 
incremental  increases  in  distance  to  the 
costs  that  would  be  incurred  by  the 
recreation  users  if  they  were  required  to 
travel  the  additional  mileage.  The 
variable,  or  out-of-pocket  travel  costs 
are  used  as  the  proxy  for  price  since 
these  are  the  costs  that  potential  users 
would  be  most  cognizant  of  when 
making  a  decision  whether  or  not  to 
visit  a  particular  resource  area. 

(ii)  llie  conversion  of  mileage  to  price 
is  readily  accomplished  by  the  use  of 
published  results  from  studies 
conducted  periodically  by  the  U.S. 
Department  of  Transportation 
concerning  the  average  cost  of  operating 
an  automobile.  The  average  variable 
costs  from  the  most  recent  study  1976 
data)  are  summarized  below  (U.S. 
Department  of  Transportation,  1977). 


Average  Variable  Coats,  in  Cents  Per  Mile,  To  Operate  an  AutomobNe 

Automobile  type 


Varieble  cost  cetegoiy 


Standard  Compact  Subcompact  Average 


MamtenanoeAccessories,  Parts,  and  T«as. 

Gasolm  and  Oil . . . . 

Taxes  on  Gasoline,  01,  and  Tires . 


Total 


4.2 

3.4 

3.1 

3.6 

3.3 

2.5 

1.6 

2.5 

0.0 

0.6 

0.5 

0.7 

8.4 

6.5 

5.4 

6.8 

(Hi)  The  variable  cost  reflects  the 
average  out-of-pocket  cost  per  mile  to 
operate  various  types  of  automobiles.  It 
does  not  include  such  fixed  costs  as 
depreciation,  insurance,  and 
registration,  since  those  costs  would 
generally  not  affect  the  potential  user’s 
decision  whether  or  not  to  travel  the 
additional  mileage  for  recreation 
purposes. 

(iv)  Two  adjustments  are  required, 
however,  before  this  cost  can  be  used  as 
the  proxy  for  price.  The  first  is  an 
adjustment  for  round-trip  mileage.  Since 
the  distance  measure  used  in  the  per 


capita  use  curve  or  regional  estimator  is 
the  one-way  mileage,  while  the 
recreation  use  must  incur  the  variable 
costs  while  traveling  to  and  fr^m  the 
project,  the  cost  per  mile  is  doubled. 
Since  more  than  one  user  may  arrive  in 
each  vehicle,  a  second  adjustment  must 
be  made  to  distribute  the  travel  costs  of 
the  trip  between  the  number  of  users 
within  each  vehicle.  This  can  be  readily 
accomplished  by  the  use  of  the  average 
number  of  users  per  vehicle  determined 
frnm  the  data  firom  the  survey  of  existing 
sites  that  was  used  to  develop  the  per 
capita  use  curve  or  regional  estimator. 
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-  (y)  The  variable  travel  costs  are  the 
proxy  for  price  associated  with  the 
simulated  increase  in  distance  utilized 
to  derive  the  resource  demand  curve. 
Using  the  average  variable  cost  for  all 
three  types  of  automobiles  (6.8  cents  per 
mile)  and  using  a  hypothetical  average 
of  2.7  persons  per  vehicle,  the  proxy  for 
price  for  a  simulated  increase  in 
distance  of  10  miles  in  the  above 
example  would  be  equal  to  $0.50  (6.8 
cents  per  mile  times  2  for  round-trip 
mileage,  divided  by  2.7  persons  per 
vehicle,  times  10-mile  increment). 

(2)  An  adjustment  for  the  Opportunity 
Cost  of  Time,  (i)  The  use  of  just  variable 
travel  costs  in  the  development  of  the 
demand  schedules  ignores  the  effects  of 
time  on  recreationists’  travel  decisions. 
When  time  is  ignored,  the  demand 
schedules  are  constructed  under  the 
hypothesis  that  increasing  distance 
decreases  use  only  because  there  is  then 
a  higher  money  cost  However,  the 
additional  time  required  to  travel  the 
increased  distance  would  seem  to  be  an 
equal  or  greater  deterrent  to  the 
recreatkmist  than  the  out-of-pocket 
money  costs.  The  exclusion  ^  the  time 
factor  introduces  a  consistent  bias  into 
the  derived  demand  schedule,  shifting  it 
to  the  left  of  the  true  demand  schedule 
and  resulting  in  an  underestimation  of 
the  recreation  benefits. 

(ii)  Unfortunately,  there  is  normally  a 
high  correlation  between  travel  cost  and 
travel  time.  People  fi'om  more  distant 
areas  of  origin  generally  must  spend 
more  time  as  well  as  more  money 
getting  to  a  site  than  people  who  live 
closer.  It  is  therefore  usually  not 
possible  to  estimate  the  separate  effects 
of  the  two  variables  in  use  estimation 
models.  Ignoring  the  effect  of  time 
during  benefit  evaluation,  however,  will 
result  in  a  consistent  bias,  an 
underestimation  of  the  benefits. 

(Hi)  One  procedure  which  is  often 
used  to  accommodate  consideration  for 
the  disutility  of  time  is  to  assume  a 
known  tradeoff  between  time  and 
money.  No  imiversally  accepted 
formulation  of  this  tradeoff  has  yet  been 
established  and  empirically  tested.' 
However,  for  the  purposes  of  this 
manual,  time  will  be  valued  as  one-third 
the  average  wage  rate  in  the  county  of 
origin  for  adults  and  one-fourth  of  the 
adult  value  (one-twelfth^of  the  wage 
rate)  for  children  in  county  of  origin. 
Other  values  of  time  are  permitted  if 
supported  by  documenting  evidence. 

(3)  Benefit  Computation,  (i)  The  final 
computational  step  in  the  travel  cost 
approach  is  to  measuire  the  area  under 
the  demand  curve.  This  area  is  equal  to 
the  amoimt  users  would  be  willing  to 
pay  but  do  not  have  to  pay  for  the 


opportunity  to  participate  in  recreation 
at  the  resource  being  evaluated.  Any 
user  charges  or  entrance  fees  that  would 
be  incurr^  by  the  use  of  the  site  should 
be  added  to  this  value  to  determine  the 
gross  value  of  the  resource  associated 
with  the  specified  management  option. 

(ii)  As  previously  noted,  the  travel 
cost  approach  can  be  used  for 
evaluating  either  the  with  or  the  without 
project  conditions,  so  long  as  a  use 
estimating  model  or  per  capita  use  curve 
is  available  for  estimatmg  use  under  the 
specified  condition.  When  evaluating 
the  without  project  condition,  the 
estimate  is  of  the  value  of  the  recreation 
that  would  be  lost  at  a  site  if  a  water 
resource  development  project  is 
undertaken.  If  evaluating  a  with  project 
alternative,  the  estimate  is  of  the  value 
of  the  new  recreation  opportunities  that 
would  be  created,  if  a  use  estimator  is 
not  available  for  evaluating  either  the 
without  or  one  of  the  with  project 
conditions,  than  one  of  the  tec^iques 
described  in  other  portions  of  this 
manual  should  be  utilized. 

(Hi)  The  iHOcedure  described  above  is 
applicable  for  any -type  of  activity  or 
groups  of  activities  for  which  use  can  be 
described  by  a  use  estimating  equation 
or  per  capita  use  curve.  The  separation 
of  day  use  from  overnight  use  or 
sightseeing  from  other  day  use  activities, 
for  example,  is  dependent  upon  the 
specificity  of  the  survey  data  and  the 
model  formulation. 

(iii)  Data  Requirements.  (A) 
Development  of  use  estimator  models  as 
described  above  requires  that  data  fiom 
existing  areas  be  systematically 
collected.  The  major  requirement  is  that 
the  data  on  the  use  and  the  users  of  a 
range  of  types  and  locations  of  facilities 
span  the  types  and  locations  of  those 
proposed  areas  for  which  estimates  are 
to  be  made.  A  series  of  surveys  at 
existing  sites  can  provide  such  basic 
data,  which  would  normally  include 
total  use,  timing  and  patterns  of  use. 
characteristics  of  users,  and  their  areas 
of  origin. 

(B)  Methods  of  data  collection  that 
have  proven  fairly  satisfactory  involve  a 
short  handout  questionnaire  or 
interviews  of  a  small  sample  of 
randomly  selected  users  of  the  different 
recreation  areas.  It  is  important  that 
reliable  total  visit  statistics  be  obtained 
for  each  existing  area  investigated.  This 
can  ususally  be  done  satisfactorily  with 
judicious  use  of  traffic  counters  at  most 
water-based  recreation  areas.  If  totals 
are  collected  throughout  the  season, 
samples  for  questionnaires  or  interviews 
need  be  drawn  only  on  a  few  days — on 
both  weekends  and  weekdays,  as 


patterns  are  likely  to  vary  greatly 
between  them. 

(C)  The  questions  asked  may  be 
similarly  limited.  The  major  concerns 
are  the  origin  and  purpose  of  the  trip 
and  limited  information  about  the  party. 
A  representative  range  of  areas, 
facilities,  and  locational  proximities 
should  be  covered  in  such  siu^eys.  Fully 
adequate  methods  are  available  that  are 
relatively  inexpensive,  entail  a  minimum 
of  difficulty  at  the  site  and  to  the  user, 
and  yield  meaningful  results. 

(3)  Contingent  ValuaUon  (Survey) 
Methods,  (i)  Overview.  (A)  Contingent 
valuation  methods  (GYM’S)  obtain 
estimates  of  changes  in  benefits  as 

a  result  of  changes  in  the  quantity  of 
recreation  consumed  by  directly  asking 
individual  recreationists.  is  an 

individual  household’s  willingness  to 
pay  (WTP)  for  changes  in  quantity,  Q,  of 
recreation  at  site  j.  Individual  values 
may  be  aggregated  across  the 
population  of  the  market  area  for  facility 
j  by  summmg  V|h  for  all  n  housdiclds  in 
the  market  area: 

VJ-  '  “ 

k-1 


(B)  Contingent  valuation  methods 
consist  of  designing  and  using  simulated 
markets  to  identify  the  value  of 
recreational  amenities  just  as  actual 
markets  would,  if  they  existed.  Three 
basic  steps  are  involved:  (1)  the  analyst 
establishes  a  market  to  the  respondent; 
(2)  he  permits  the  respondent  to  “use” 
the  market  to  make  "trades”  and 
establish  prices  or  values  which  reflect 
the  respondent’s  individual  valuation  of 
the  recreation  opportunities  “bought”  or 
"sold”:  and  (3)  the  analyst  treats  Ihe 
values  reported  by  the  respondent  as 
individual  values  for  the  recreation, 
contingent  upon  the  existence  of  the 
market.  The  respondent’s  bids  are  used 
with  the  data  contained  in  the  market 
description  (step  1)  to  estimate  the 
aggregate  value  of  the  recreation  being 
studied. 

(C)  Contingent  valuation  methods  are 
particularly  appropriate  (1)  for 
evaluating  projects  likely  to  be  one  of 
several  destinations  visited  on  a  single 
trip,  and  (2)  where  a  project  results  in  a 
relatively  small  change  in  quality  of 
recreation  at  a  site.  Contingent  value 
results  may  be  adversely  affected  unless 
questions  are  carefully  designed  and 
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pretested  to  avoid  several  possible 
kinds  of  response  bias.  Several 
techniques  are  available  for  obtaining 
the  individual  bids,  which  are  the  basic 
data  for  CVM. 

(ii)  Iterative  Bidding  Formats.  (A) 
Iterative  surveys  are  distinguished  from 
other  contingent  valuation  methods  in 
that  following  establishment  of  the 
m^'irket  and  a  complete  description  of 
the  recreational  good,  service,  or 
amenity  to  be  valued,  the  respondent 
reacts  to  a  series  of  values  posed  by  the 
enumerator.  The  respondent  answers 
"yes”  or  “no”  to  questions  asking  if  he  is ' 
willing  to  pay  the  stated  amount  of 
money  to  obtain  the  stated  increment  in 
the  recreational  good.  The  enumerator' 
iteratively  varies  the  value  posed,  until 
the  highest  amount  which  the 
respondent  is  willing  to  pay  is  identified. 
This  amount  is  treated  as  die 
respondent's  bid  for  the  specified 
increment  in  the  recreational  good. 

(B)  Iterative  bidding  techniques  are 
most  effectively  applied  in  personal 
interview  surveys.  Mail  survey  formats 
have  also  been  used  in  researdi  studies. 
These  typically  ask  the  respondent  to 
react  (“yes”  or  “no”)  to  a  small  lAunber 
of  different  but  specified  values  stated 
in  iterative  questions  and,  finally,  asked 
an  open-ended  question:  “Now,  write 
down  the  maximum  amount  you  will  be 

willing  to  pay.  $ - At  the 

present  time,  mail  survey  applications  of 
the  iterative  bidding  tec^que  have  not 
been  adequately  tested  and  cannot  be 
rcommended. 

(C)  The  recreation  facilities  to  be 
evaluated  will  be  described  in  quantity, 
quality,  time,  and  location  dimensions. 
These  should  be  hypothetical  in  the 
sense  that  they  do  not  precisely  describe 
features  of  actual  sites  or  proposed 
projects,  but  should  be  described  with 
sufficient  precision  that  the  respondent 
has  adequate  information  on  which  to 
base  a  valuation.  To  permit  estimation 
of  regional  models,  quantity,  quality, 
and  location  dimensions  should  be 
varied  and  the  iterative  bidding  exercise 
repeated.  Verbal  descriptions  should  be 
precise,  and  in  addition,  wherever 
practicable,  the  pertinent  aspects  of  the 
facilities  should  be  displayed  or 
depicted  using  nonverbal  stimuli  (e.g., 
photographs,  artist's  drawings,  motion 
pictures,  scale  models,  etc.). 

(D)  The  good  to  be  valued  is  “the  right 
to  use  *  *  *  (the  recreation  facility). 

*  *  *  for  one  year.”  When  the  go(^  is 
defined  in  this  way,  the  Vj^  obtained  are 
annual  measures  of  the  individual's 
willingness  to  pay  for  the  existence  of  a 
given  increment  or  decrement  in 
recreation  opportunities  which  would  be 
provided  at  site  |.  Where  there  are 


compelling  practical  reasons  to  use  a 
bidding  format  which  defines  the  good 
in  some  other  terms  (e.g.,  day  of  use, 
trip,  etc.),  sampling  and  aggregation 
procedures  must  be  designed  so  that  the 
annual  values  are  calculated. 

(E)  The  institutional  rules  pertainii^ 
to  the  hypothetical  market  will  be 
described  in  sufficient  detail  that  the 
respondent  knows  his  rights  and  the 
rights'of  all  others  in  the  market.  Tliese 
rules  should  be  ^alistic  and  credible. 
They  should  place  the  respondent  in  a 
role,  and  encourage  market  behavior 
with  which  he  is  familiar.  They  should 
be  of  a  kind  generally  viewed  as  just, 
fair,  and  ethically  sound.  They  should  be 
nonthreatening:  in  particular,  formats 
which  threaten  the  respondent  with  a 
welfare  shock  that  he  may  view  as 
unfair  should  be  avoided. 

(F)  Vehicles  should  be  carefully 
pretested.  At  the  pretest  stage,  always 
include  a  neutral  vehicle,  e.g.  “the 
money  collected  will  be  placed  in  a  trust 
fund  and  devoted  entirely  to  providing 

*  *  *  (the  good).” 

(G)  The  respondent  should  be 
provided  price  or  value  information  and 
asked  “would  you  buy?,”  with  the  clear 
understanding  that  “if  no,  then  you 
would  go  without.”  The  question  “would 
you  be  willing  to  pay .  .  ?”  should  be 
avoided  since  this  may  be  interpreted  by 
some  respondents  as  an  appeal  for 
voluntary  contributions.  Instead  the 
question  must  be  worded  so  as  to 
suggest  the  pragmatic,  if  harsh,  “take  it, 
or  leave  it”  atmosphere  of  the 
marketplace. 

(H)  Depending  on  the  answer,  “yes” 
or  “no,”  the  price  or  value  is  varied 
iteratively  and  the  question  is  repeated 
until  the  respondent's  point  of 
indifference  between  &e  money  and  the 
good  is  identified.  Early  iterations  may 
change  the  price  widely  until  the 
enumerator  senses  that  he  is 
approaching  the  respondent's 
indifierence  point.  *11100,  iterative  price 
variations  will  become  finer. 

(I)  The  starting  price  quote  (called 
“starting  point”)  will  vary  across 
respondents.  The  particular  starting 
point  assigned  to  a  given  respondent 
will  be  chosen  randomly. 

Q)  The  method  of  payment  (called  the 
payment  vehicle)  should  be  specified. 
Payment  vehicles  which  may,  in  and  of 
themselves,  generate  an  emotional 
reaction  should  be  avoided;  emotional 
reactions  to  a  specific  payment  vehicle 
introduce  a  confusing  element  into  the 
bid  data.  Vehicles  based  on  tax 
increments,  utility  bill  increments,  and 
hunting  or  fishing  license  fee  increments 
may  introduce  such  problems. 


(K)  General  formats  for  iterative 
bidding  questions  are  presented  below. 
(Specific  examples  follow.)  The  question 
form  must  be  specific  to  the  particular 
measure  of  value  to  be  elicited  from  the 
respondent.  WTP  formats  should  always 
be  used.  However,  WTP  formats  may  be 
incremental  (willingness  to  pay  for  an 
increment  in  a  desired  recreational 
opportunity)  or  decremental  (willingness 
to  pay  to  avoid  a  threatened  decrement 
in  a  desired  recreational  opportunity). 
The  incremental  version  has  two  major 
advantages:  it  is  the  theoretically  correct 
measure  and,  since  it  confronts  the 
respondent  with  the  (hypothetical) 
chance  to  pay  for  a  desired  good,  it  is 
not  likely  to  provoke  an  ofiended' 
reaction  on  the  part  of  the  respondent. 
The  decremental  version,  which  asks 
the  respondent  to  jtay  to  avoid  a  change 
he  does  not  want,  may  seem  unfair  or 
morally  offensive  to  at  least  some,  and 
thus  may  elicit  bi  ised  or  otherwise 
unreliable  value  estimates.  The 
incremental  version  is  preferred, 
wherever  it  is  credible. 

(L)  The  incremental  version  may  not 
be  credible  where  the  real  world 
experience  is  typically  one  of 
decrements  ra^er  than  increments.  To 
determine  the  value  of  remaining 
“unspoiled  natural  environments”  in  a 
world  where  these  are  fast  disappearing, 
questions  asking  “if  a  new  unspoiled 
natural  recreation  environment  could  be 
created  and  the  right  to  use  it  would 
cost.  *  *  *,  would  you  buy?"  may  be 
rejected  as  fantasy  by  some 
respondents.  In  these  circumstances,  it 
may  be  necessary  to  resort  to 
decremental  formats.  Since  reasonable 
doubts  can  be  raised,  a  priori,  about  the 
el^ciency  of  WTP  formats  in  this 
circumstance,  the  following  precautions 
are  essential:  take  great  care  to  design 
the  best  (i.e.,  most  consistent  and 
plausible,  and  least  offensive)  formats: 
and  pretest  at  least  two  differenct 
formats,  in  order  to  permit  statistical 
testing  for  differences  in  the 
performance  of  alternative  formats. 

(M)  General  examples  of  the  WTP 
formats  are: 

WTP  incremental:  “If  you  had  the 
opportunity  to  obtain  *  *  *  [describe 
an  increment  in  recreation 
facilities).  *  *  •  [describe  hypothetical 
market  rdes  and  payment  ' 

vehicle]  *  *  *  would  you 
pay  *  *  *  [starting  price]  *  *  *?Yes 

(pay) - .  Or  would  you  refuse  to  pay, 

and  make  do  without  *  *  *  [the 

increment]?  No(pay) - .”  Reiterate 

with  new  prices  until  the  highest  price 
eliciting  a  “yes”  response  is  identified. 

WTP  decremental  (example  1): 

”*  *  *  [describe  a  decrement  in 
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recreation  facilities]  *  *  *  will  occur 
unless  *  *  *  [describe  market  rules  and 
payment  vehide].  Would  you 
pay  *  *  *  [starting  price]  *  *  *  to 
avoid  *  *  *  [the  decrement]? 

Yes(pay} - .  Or  would  you  refuse  to 

pay,  and  thus  permit  *  *  *  [the 
decrement]? - 

WTP  decremental  (example  2): 

*****  [describe  a  recreation  facility 
which  is  currently  available  to 
respondent]  *  *  *  is  currently 
available  *  *  *  [describe  existing 
market  rules,  existing  payment  vehicle, 
and  existing  price].  Unless  *  *  *  [the 
existing  price]  *  *  *  is 
increased,  *  *  *  [describe  a  decrement 
in  recreation  facilities]  *  *  *  will  occur. 
Would  you  pay  *  *  *  [starting  price, 
which  is  some  increment  over  the 
existing  price]  *  *  *,  in  order  to 
prevent  *  *  *  [the  decrement]? 

YesCpay) - Or  would  you  refuse  to 

pay,  and  thus  permit  [the  decrement]? 
No(pay] - .”  Reiterate  *  *  * 

(N)  Since  some  respondents  may  bid 
only  zero  amounts  to  WTP  questions,  it 
is  important  to  identify  which  zero  bids 
represent  true  zero  valuations  and 
wUch,  if  any,  represent  a  protest  against 
the  rules  or  payment  vehicles  used  in 
the  iterative  bidding  format  Check 
questions  should  always  be  used  to 
probe  “zero'*  responses  to  WTP  formats, 
e.g.,  “Did  you  bid  zero  because:  (Check 
one). 

(1)  You  believe  *  *  *  [the  stated 
increment]  *  *  *  would  be  worth 
nothing  to  you? 

(2)  You  believe  *  *  *  [the 
vehicle]  *  *  *  is  already  too  high? 

(3)  You  believe  *  *  *  [the  statement 
increment]  *  *  *  would  be  of  value,  but 
you  do  not  think  it  is  fair  to 

expect  *  *  *  [the  respondent's  class  of 
citizen  e.g.  hunting  license  holders, 
utility  customers]  *  *  *  to  pay  for  it" 

(O)  Given  this  kind  of  question, 
answers  (2)  and  (3)  are  “protest" 
responses,  addressed  not  to  the  value  of 
the  good  but  to  some  element  of  the 
question  format.  Protest  bids  should  be 
recorded  but  eliminated  from 
calculations  to  estimate  values.  In 
pretests,  formats  that  elicit  more  than  15 
percent  protest  responses  should  be 
discarded,  since  a  high  incidence  of 
protest  bids  may  be  an  indication  that 
some  nonzero  bids  are  also  distorted. 

(iii)  Noniterative  Bidding  Formoto.(A) 
Noniterative  bidding  formats  are 
adaptable  to  implementation  with  mail 
surveys.  There  are  two  kinds  of 
noniterative  formats:  (1)  close-ended 
formats,  which  ask  respondents  to  react 
(“yes"  or  “no")  to  a  single  stated  value, 
and  (2)  open-ended  formats,  which  ask 
the  respondent  to  write  down  the 


maximum  amount  he  would  be  willing 
to  pay.  A  variant  of  the  second  kind  of 
format  asks  the  respondent  to  either 
select  his  maximum  WTP  fr*om  a  list  of 
stated  discrete  values  or  write  down  his 
maximum  WTP.  Noniterative  bidding 
formats  are  not  likely  to  be  as  reliable 
as  iterative  formats.. 

(B)  The  use  of  noniterative  mail 
survey  formats  is  generally  discouraged. 
It  is  permissible  only  for  recreation 
benefit  analysis  of  small  projects.  Mail 
survey  formats  will,  insofar  as  is 
practicable,  retain  the  basic  attributes  of 
the  personal  interview  formats 
described  above.  Survey  instruments 
should  be  printed  using  a  process  that 
permits  reproduction  of  color 
photographs  and,  if  appropriate,  other 
nonverbal  stimuli. 

(C)  The  sample  should  be  divided, 
using  open-ended  bidding  formats  with 
one  half  and  close-ended  formats  with 
ihe  other  half.  The  bids  obtain  using 
these  two  kinds  of  formats  should  be 
analyzed  to  determine  if  the  format 
influences  the  results  obtained,  to  a 
significant  degree.  Examples  of  these 
formats  are  presented  below. 

(D)  Open-ended:  Due  to  pressures  of 
popidation  growth  and  economic 
development  10  miles  of  trout  stream 
such  as  that  shown  in  photograph 

- are  likely  to  be  converted  to 

other  uses  (e.g.,  a  reservoir)  and  thus 
lost  for  trout  fishing.  Assume  the  only 
way  to  preserve  this  10-mile  stretch  for 
trout  fishing  is  for  trout  fishermen  to 
agree  to  buy  an  aimual  pass  to  fish  in 
that  stream  segment.  The  money 
collected  would  pay  for  preservation  of 
the  stream  section.  If  the  stream 

segment  was - miles  fi*om  your 

home,  and  you  could  expect  to  catch 

—  ■  trout  in  a  typical  day's  fishing 

there,  what  is  the  maximum  amount  you 
would  pay  for  the  annual  fishing  pass? 
- 1 —  Dollars  per  year 

(E)  Closed-ended:  (information 
presented  does  not  diange;  the  final 
question  reads:)  *  *  *  and  an  annual 

fishing  pass  costs  $ - (assign  dollar 

amounts  randomly,  to  respondents). 
Would  you  buy  one?  Yes - No 


(iv)  Use  Estimation  with  CVM's.  (A) 
All  of  the  contingent  valuation 
procedures  described  thus  far  generate 
annual  value  estimates  directly,  instead 
of  generating,  first,  values  per  user  day 
an^  then,  estimates  of  expected  user 
days.  The  “annual  value  estimation" 
procediure  is  superior,  in  that  it  is  more 
reliable,  it  automatically  corrects  for  the 
economic  influence  of  existing 
recreation  opportunities,  and  it  is  better 
adapted  to  estimating  activity  and  . 


existence  values,  where  both  are 
important 

(B)  However,  if  for  some  reason 
values  per  user  day  are  desired  by 
analysts,  contingent  valuation  formats 
can  be  designed  to  estimate  such  values. 
Questions  are  worded  in  terms  of  a 
day’s  activity  rather  than  an  annual 
valuation.  Great  care  must  be  taken  in 
the  case  of  proposed  increments  to 
determine  the  respondent’s  valuation  of 
a  day  at  the  proposed  site,  given  the 
continued  availability  of  existing  sites. 
Estimates  of  use  may  be  made  either  by 
collecting  such  information  as  part  of 
the  survey  or  by  other  approved 
methods. 

(C)  To  collect  use  information  in  the 
survey,  proceed  as  follows: 

(1)  For  decrements  in  recreation 
opportiinities,  ask:  how  many  trips  the 
household  made  (/)  last  year  and  (//)  in  a 
typical  year,  if  last  year  was  unusual  for 
any  reason;  how  many  days  did  the  trip 
last;  and  how  many  household  members 
participated  in  eadi  trip. 

[2]  For  increments,  ask:  (/)  the  same 
information  as  for  decrements,  but 
pertaining  to  existing  recreation  sites 
similar  to  the  proposed  increment.  Then, 
if  the  proposed  increment  (described 
with  verbal  and  nonverbal  stimuli)  were 
made  available:  (/i)  “how  many  trips, 
how  long,  and  how  many  family 
members"  for  the  proposed  increment; 
and  (iii)  “how  many  Mps,  how  long,  and 
how  many  family  members"  in  tot^for 
both  the  existing  and  proposed  sites. 

(v)  Using  Contingent  Valuation 
Methods.  Contingent  valuation  methods 
can  be  used  to  develop  value  estimator 
models  or  to  estimate  recreation 
benefits  for  a  specific  proposed  project. 
These  two  uses  are  discussed  below. 

(A)  Value  Estimator  Models,  (i)  Value 
estimator  models  (VEM’s)  are  statistical 
models  of  the  relationships  between  the 
bid  and  selected  characteristics  of  the 
8ite(s)  and  user  populations.  A  typical 
model  has  the  form: 

Vjfc = Bo + BjEfc -f  BtD* + B»Ck + B«Stk + 
Afc-»-BwQi+B„ 

where 

Vjk  is  the  value  to  household  k  of  the 
specified  change  in  recreation 
opportunity  at  site  j. 

Ek  is  a  vector  of  social  and  demographic 
variables  pertaining  to  household  k, 
typically  including  income,  ethnicity,  and 
educatimL 

Djk  is  distance  from  home  of  k  to  site  j. 

Ck  is  a  measure  of  the  capacity  utilization  of 
the  existing  stock  of  recreation  facilities 
similar  to  site  j  in  the  market  area 
centered  at  k’s  home. 

Ak  is  distance  frnm  the  home  of  k  to  the 
nearest  existing  alternative  fodlity 
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offMng  recreatioiial  opportunitiet 
similar  to  site  |. 

S|k  is  an  at  tte  availability  of  substitute 

reereatkm  facilities  (aa..  ocean  beach  vs. 
lustjrvoir  beach)  in  the  market  area 
centered  at  k's  homa 
Qi  is  a  vector  of  variables  describing  the 
qaaUiir  of  recreation  at  site ). 

I  is  the  increment  or  decrement  in  recreation 
at  sile  i  specified  in  the  contingent 
valaaiioo  mechanism. 

method  has  several  desirable 
characteristics:  (i)  the  Vjk  are  current 
WIT  estimates  of  value  for  increments 
and  decrements  in  recreation 
opportunity;  (ii)  die  Vj  are  annual  values 
of  the  existence  of  the  recreation 
facilities  at  site  j,  and  dius  replace  user 
days  and  unit  day  values;  (Hi)  the  Vj^ 
are  not  arbitrarily  set  at  die  same  daily 
value  for  all  usera.  as  are  unit  day 
values  (hr)  the  variables  in  vector 
provide  a  systematic  statistical  basis  for 
estiniating  how  V|  varies  with  site 
quality:  (v)  the  variables  C^.  S|k.  and 
provide  a  systematic  statistical  basis  for 
adjusting  Vj  to  account  for  competing 
and  and  su^titute  fadlities. 

(3)  Estimating  a  value  estimator  model 
requires  the  following  steps: 

(i)  The  final  bids,  after  any 
calculations  necessary  to  convert  them 
to  minual  household  ^ues,  serve  as  the 
observatkms  of  die  dependent  variable. 

(ii)  The  observations  of  demo^phic 
variables  serve  as  observations  for  the 
first  set  of  independent  variables. 

(Hi)  Existing  recreation  resource 
inventories  and  planning  data  provide 
the  basis  for  specifying  die  second  set  of 
independent  variables,  Le.,  diose 
describing  the  existing  stock  of 
recreation  opportunities.  The  location  of 
each  respondrat's  home  is  recorded  on 
the  completed  survey  instiument,  and  it. 
together  with  the  ab^e-mentioned 
inventory  and  planning  data,  permits 
calculation  of  individual  observations  of 
those  variables  adiich  relate  the  existing 
stock  of  recreation  opportunities  to  the 
location  of  the  respondent’s  home.  To 
complete  the  task  of  spedfying  these 
vcuiables,  some  indices  of  availability 
and  quality  of  the  existing  recreation 
stock  must  be  developed.  These  include 
indices  of  facilities  and  conveniences 
and  indices  of  site  quality,  especially 
esthetic  quality. 

(iv)  ^t6-5pedfic  descriptors  serve  as 
die  third  and  final  set  of  independent 
observations.  These  are  the  data 
provided  to  the  respondent  and  upon 
which  he  based  each  of  his  bids. ‘Hie  . 
estimated  esthetic  score  of  each 
photograph  used  in  the  bidding  process 
serves  as  one  of  these  site-spe^c  , 
descriptors.  Others  include  the  size.  .. ;  i 


distance,  etc^  information  provided  in 
the  bidding  format 

(v)  Using  the  best  availaUe 
econometric  techniques,  die  equation  is 
then  estimated.  The  dependent  variable 
is  expressed  in  terms  of  annual  value 
per  household  and  dius  eliminates  the 
need  to  separately  estimate  user-days 
and  the  niean  value  of  a  user-day. 

(4)  Using  an  existing  VEM  to  estimate 
recreation  benefits  of  a  pressed  project 
involves  the  following  stqis: 

(i)  Determine  the  market  area  for  the 
recreation  sendees  affected  by  the 
project.  If  the  market  area  is  expected  to 
exceed  120  miles,  documentation  of  the 
reasons  for  this  is  required. 

(H)  Determine,  from  census  data,  the 
demographic  charactmistics  of  the 
market  area  population. 

(Hi)  Divide  the  market  area  into 
groups,  on  the  basis  of  demographic 
variables  and  distance  from  the 
proposed  site  (one  such  group  mi^t  be 

"households  headed  by  a  male  of - 

ethnic  group  with  10-12  years  of 
education,  and  household  income 
between  ^2,001  and  $15,000  annually, 
living  51-75  miles  from  the  site). 

(iv)  The  values  of  the  variables 
describing  existing  recreation  facilities 
obtained  from  inventoiy  and  planning 
data  ar^  calculated  separately  for  each 
market  subarea. 

(v) ’T\iB  values  of  the  variables 
describing  project-specific  attributes  are 
obtained  from  project  planning  data. 

(vi)  Estimate,  by  using  die  above- 
mentioned  data  and  the  fitted  model,  the 
household  value  for  the  proposed 
increment  or  decrement  in  recreation 
opportunities  for  a  typical  household  in 
each  group. 

(vH)  Midtiply  this  value  by  the  number 
of  households  in  the  group,  and  sum  the 
group  values  to  get  the  aggregate  benefit 
estimate. 

(B)  Applying  CVM  to  a  Specific 
Proposed  Project  In  Bome  ■ 
circumstances,  GYM'S  may  be  used  to 
estimate  the  recreation  benefits  of  a 
specific  proposed  project  Special  care 
must  be  taken  In  desi^  of  the  survey 
instruments  and  editing  of  die  data, 
however,  as  some  respondents  may  try 
to  influence  the  outcome  of  the  analysis 
by  their  bidding  responses.  Hie  survey 
design  and  saii^ing  requirements  of 
such  a  study  are  discus^  in  the 
following  section. 

(C)  Data  Requirements.  (1)  Survey 
Design.  For  contingent  valuation 
exercises  the  survey  instrument  must 
contain  two  maj<Mr  sections:  bidding 
formats  and  a  section  for  collecting 
appropriate  demographic  data.  In> 
addition,  a  Ixief  fitoal  eection  should  • 
elicit  respondrat  feedback,  ^noe  diere 


is  no  reason  to  prohibit  the  use  of 
additional  sections,  other  data  useful  for 
recreation  planning  may  be  gadiered 
during  the  interview.  Additional 
sections  may  include  recreational 
activities,  attitudes,  recreational  ‘ 
preferences,  and  projected  use  of 
proposed  new  recreational  facilities.  In 
order  to  minimize  the  inoonvenienoe  to 
respondents  and  avoid  respondent 
fatigue  and  lapses  of  concentration,  the 
complete  interview  should  typically  not 
require  more  than  30  minutes. 

(2)  Pretesting,  (i)  The  bask  survey 
instrument  induding  bidding  formats 
and  questions  to  collect  additional  data 
(e.g.,  demographic  data,  respondent’s 
history  of  use  of  recreational  facilities, 
etc.),  must  be  pretested,  usiag  a  sample 
of  at  least  30  respondents  in  order  to 
generate  a  data  set  permitting 
appropriate  statistical  tests.  ‘Hie  pretest 
sample  should  not  be  drawn  from  the 
same  population  as  the  actual  study 
sample.  Sampling  procedures  for  dm 
pretest  are  not  especially  crudal,  but  an 
attempt  should  be  made  to  obtain  a 
demographic  cross  section  of 
recreationists.  The  pretest  instrument 
should  test  a  variety  of  bidding  formats. 
A  variety  of  hypothetical  maket  designs 
and  payment  vehicles  should  be 
pretested. 

(ii)  Nonresponses  and  protest 
responses  should  be  talndated  for  all 
bidding  formats.  Those  formats  eliciting 
large  proportions  (i.e.,  more  than  15 
percent)  of  such  responses  should  be 
eliminated,  or  redesigned  and  retested. 
Statistical  tests  for  information  bias, 
vehicle  bias,  and  starting  point  bias 
should  be  performed,  and  formats  which 
generate  any  of  these  biases  should  be 
eliminated,  or  redesigned  and  retested. 

(3)  Sampling.  {/)  Following  instrument 
pretesting  and  r^esign,  to  toe  extent 
necessary,  a  sampling  frame  for  toe 
main  survey  should  ^  drawn.  The 
household  is  the  basic  sampling  unit  For 
estimation  of  activity  values,  where 
reliable  lists  of  participants  are 
available  (e.g.,  fishing  license  holder 
lists),  samples  may  Im  drawn  from  such 
lists.  For  activity  values  where  no  sudi 
lists  exist  and  for  existence  values,  toe 
sample  must  be  drawn  from  the  regional 
population  of  households. 

(//)  Sampling  procedures  should  have 
the  performance  characteristics  of 
random  sampling.  To  save  travel  time  in 
a  personal  interview  survey, 
randomized,  cluster  sampling  is 
permissible,  provided  toat  no  duster  has 
a  size  greater  than  one-tiiirtieth  the 
sample  size.  Sample  size  diould  be  no 
less  than  200  households.  The 
respondent  selected  to  answer  on  behalf 
of  toe  household  should  preferably  be 
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the  head-of-household  sr  spouse-of-the* 
head.  Other  members  of  the  household 
are  acceptable,  in  the  absence  of  the 
head  and  spouse,  provided  they  are 
adults  who  have  assumed  a  responsible 
life-role  (e.g.  parent,  or  financially  self- 
supporting). 

(///)  Random  sampling  methods  are 
alro  used  for  mail  surveys.  It  is 
necessary  to  use  at  least  two  followup 
mailings  to  reduce  nonresponse.  In 
addition,  a  random  telephone  survey  of 
10  percent  of  the  nonresponses 
remaining  after  the  second  followup 
mailing  is  necessary.  Hie  results  of  the 
telephone  survey  must  be  analyzed 
separately  in  order  to  permit  testing  for 
nonresponse  bias. 

(4)  Specific  Proposed  Project 
R^uiremeitts.  (/)  Procedures  for  valuing 
recreation  benefits  using  project-specific 
iterative  bidding  formats  do  not  differ,  in 
some  respects,  from  the  procedures 
outlined  above.  In  the  following,  those 
aspects  which  are  different  will  be 
highlighted. 

(ii)  The  population  to  be  sampled  is 
that  of  the  market  area(s)  for  the  various 
categories  of  recreation  opportunities 
whi^  would  be  beneficially  or 
adversely  affected.  Survey  instruments 
follow  the  basic  format  described  above. 
Hie  major  exception  is  that  the  bidding 
formats  provide  site-specific  informatioit 
pertaining  to  the  proposed  project,  itself. 
Hiotographs  and  other  stimuli  should  be 
focus^  on  the  “without  project" 
condition,  for  information  pertaining  to 
the  proposed  project,  itself  Photographs 
and  other  stimuli  should  be  focused  on 
the  “without  project"  condition,  for 
adverse  effects,  and  the  “with  project" 
condition,  for  beneficial  effects.  In  the 
latter  case,  it  may  be  essential  to  use 
photographs  taken  at  the  site  of  a 
completed,  but  similar,  project. 

[Hi]  Individual  bid  data  must  be  used 
as  observations  to  test  carefully  for 
biases,  including  vehicle  bias, 
information  bias,  starting  point  bias,  and 
strategic  bias,  using  established 
statistical  testing  procedures.  Evidence  ■ 
of  bias  should  lead  to  eliniination  of 
formats  producing  bias  at  the  pretest 
stage,  and  lead  to  reporting  of  any  bias 
remaining  after  all  instrument  redesign 
possibilities  have  been  exhausted.  Final 
bids  are  aggregated  across  the  sample 
and  then  projected  to  the  maricet  area 
population.  These  “population  aggregate 
bids"  are  theu  used  as  estimates  of  the 
total  value,  positive  or  negative,  of  the 
effects,  beneficial  or  adverse,  of  the 
proposed  increments  or  decrements  in 
recreation  opportunities.  Net  project 
recreation  effects  are  calculated  as 
above. 


(4)  Uiut  Day  Value.  The  unit  day 
value  (UDV)  method  is  an  approach  for 
estimating  lecr^ation  benefits  that  relies 
on  e}q)ert  or  informed  opinion  and 
judgment  to  approximate  the  average 
willingness  to  pay  by  users  of  Federal  or 
feder^y  assisted  recreational 
developments.  By  applying  a  carefully 
thought-out  and  adjusted  unit  day  value 
to  estimated  use,  an  approximation  is 
obtained  that  may  be  used  as  an 
estimate  of  project  recreation  benefits  if 
the  agency  can  demonstrate  that  more 
reliable  TCM  or  CVM  estimates  are 
either  not  feasible  or  not  justified  for  flie 
particular  project  under  study,  as 
discussed  under  applicability  criteria. 
(Section  7). 

(i)  How  to  Implement  (A)  Where  the 
UDV  method  is  used  for  economic 
evaluations,  planners  will  select  a 
specific  value  from  the  range  of  values 
provided  in  the  most  current  published 
schedule.  Application  of  the  selected 
value  to  estimated  annual  use  over  the 
project  life,  in  the  context  of  the  with 
and  without  framework  of  analysis, 
provides  the  estimate  of  recreation 
benefits. 

(B)  Two  classes  of  outdoor  recreation 
days,  general  and  specialized,  may  be 
differentiated  for  evaluation  purposes. 
“General"  refers  to  a  recreation  day 
involving  primarily  those  activities 
which  are  attractive  to  the  majority  of 
outdoor  recreationists  and  which 
generally  require  the  development  and 
maintenance  of  convenient  access  and 
adequate  facilities:  “specialized"  refers 
to  a  recreation  day  involving  those 
activities  for  whi(±  opportunities  in 
general  are  limited,  intensity  of  use  is 
low,  and  a  high  degree  of  sldll, 
knowledge,  and  appreciation  of  the 
activity  by  the  user  may  often  be 
involved. 

The  following  national  schedules  of 
recreation  day  values  are  provided  for 
current  use: 


Typ»  ot  n«cwMow  DW 

Range  Of  UnH-Oay  VaKiw 

..  $1.07-S3.22 

SnaeWbad. 

_  04  90^1 9m 

(C)  Estimates  of  total  recreation  days 
of  use  for  both  categories,  where 
applicable,  will  be  developed.  Hie 
general  class  constitutes  Uie  great 
majority  of  all  recreation  activities 
associated  with  water  projects, 
embracing  the  more  usual  activities  such 
as  swimming,  picknicking,  boating,  and 
most  warm  water  fishing.  Activities  less 
often  associated  with  water  projects, 
such  as  big  game  hunting  and  salmon 
fishing,  are  included  in  tibe  specialized 
class.  A  separate  range  of  vdues  is 


provided  for  eadi  dass  and  for  fishing 
and  hunting  in  a  conversion  table  (Table 
13)  to  facilitate  adoption  of  a  point 
system  in  determin^  the  applicable 
unit  values  for  each  individual  project 
under  consideration. 

(D)  When  employing  this  method  to 
determine  recreation  benefits,  departure 
from  the  range  of  values  provided  is  not 
permissible.  Vlhexe  evidence  indicates  a 
value  which  should  be  outside  the 
published  range,  the  TCM  or  CVM  will 
be  required  to  evaluate  recreation 
benefits. 

(E)  In  every  case,  planners  are 
expected  to  explain  the  selection  of  any 
particular  value.  To  assist  in  explaining 
a  specific  value,  a  point  rating  method 
may  be  used.  The  method  illustrated 
here  contains  five  specific  criteria  and 
assodated  measurement  standards 
designed  to  reflect  quality,  relative 
scarcity,  ease  of  access,  and  esthetic 
features.  The  list  of  criteria  and  weights 
assigned  may  vary  with  the  situation. 
Therefore,  public  involvement  should 
occur  in  the  value  determination 
process.  Planners  in  the  various 
agencies  are  also  expected  to  make 
appropriate  use  of  studies  of 
preferences,  user  satisfaction,  and 
nvillingness  to  pay  for  different 
characteristics.  In  doing  so,  particular 
efforts  should  be  made  toward  using 
estimates  derived  elsewhere  frvm 
applications  of  the  TCM  and  CVM 
techniques,  in  supporting  the  UDV. 

(1)  General  Reaeation  (Table  11). 
Activities  in  this  group  are  those 
associated  with  relatively  intensive 
development  of  access  and  facilities  as 
compared  to  the  specialized  recreation 
class.  Generally,  progressively  higher 
physical  standard  for  each  unit  of 
carrying  capacity  would  be  involved  in 
selecting  hi^er  unit  values,  and  these 
may  be  accompanied  by  larger  related 
non-project  costs. 

(2)  Specialized  Recreation  (Table  12). 
(i)  '^s  group  includes  those  activities 
whose  values  are  generally  lowered,  if 
not  actually  excluded  in  some  cases,  by 
the  type  of  development  that  enhances 
actiidties  in  the  gqneral  recreation  class. 
Hius,  extensive  or  low  density  use  and 
development  constitutes  the  higher  end 
of  this  range  of  values;  for  example,  big 
game  hunting  and  wilderness  pack  trips. 
Also  included  in  the  upper  end  of  the 
range  are  relatively  u^que  experiences 
such  as  inland  and  marine  fishing  for 
salmon  and  steelhead,  white  water 
boating  and  canoeing,  and  long-range 
boat  cruises  in  areas  of  outstanding 
scenic  value.  Examples  of  activities  to 
wdiich  values  at  the  lower  end  of  the 
range  would  be  assigned  include  upland 
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bird  hootiiig  and  spedalised  nature 
photqgrapfair. 

(ii)  unit  day  values  to  be  used  for 
both  die  general  and  specialized 
recreation  classes  ^ould  be  further 
adjusted  to  reflect  additional  quality 
considerations  expected  to  prevail  at 
various  project  sites  in  various  regions 
of  the  Natioin.  and  weighted  according  to 
importance  to  the  users.  For  example,  a 
reservoir  diat  is  expected  to  carry  a 
relative^  heavy  load  of  suspended  silt 
or  is  expected  to  be  used  beyond 
optimum  capacity  would  be  less 
desirable,  and  therefore  of  lower  unit 
value,  than  one  that  vrill  have  clear 
water  and  be  less  crowded. 
BaiJNOOOOES41S-S1-«  ■ 
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TABLE  11:  Guidelines  for  Assigning  Points  for  General  Recreation 


Criteria 

tmmfwmrnTmTTm 

■■■■■■■■ 

a)  Recreation 

TWo  general 

Several  general 

Several  general 

Several  general 

Nuaerous  high 

Experience 

Total 

activities  y 

activities 

1 

activities;  one 
high  quality 
value  activity  y 

actlvltes;  aore 
than  one  high 
quality  value 
activity 

quality  value 
activities ; 
some  general 
activities 

Points:  30 

Point  Value: 

0-4  * 

5-10 

11-16 

17-23 

24-30 

b)  Availability 

Several  within 

Several  within 

One  or  two  within 

None  within 

Hone  within 

of 

1  hr.  travel 

1  hr.  travel 

1  hr.  travel 

1  hr.  travel 

2  hr.  travel 

Opportunity  TJ 

tine;  a  few 
within  30  nln. 
travel  tlae 

tine;  irane 
within  30  nln. 
travel  tlae 

tlae;  none  within 
45  nln.  travel 
tlae 

tlae 

tlae 

Total 

Points:  18 

Point  Value: 

0-3 

4-6 

7-10 

11-14 

15-18 

c)  Carrying 

Mlnlmua  facility 

Basic  facilities 

Adequate  faclll- 

Optlaua  faclll- 

Ultlnate 

Capacity  1/ 

developnent  for 

to  conduct 

ties  to  coiuluct 

ties  to  conduct 

facilities  to 

public  health 

actlvlty(les) 

without 

activity  at  site 

achieve  intent 

Total 

Points:  14 

and  safety 

* 

deterioration 
of  the  resource 
or  activity 
experience 

potential 

of  selected 
alternative  _ 

Point  Value: 

0-2 

3-5 

6-8 

9-11 

12-14 

d)  Accessibility 

Llalted  access 

Fair  access. 

Fair  access. 

Good  access. 

Good  access. 

by  any  aeans  to 

poor  quality 

fair  road  to 

good  raods  to 

high  standard 

site  or  within 

roads  to  site; 

site,  fair 

site;  fair 

road  to  site; 

site 

llalted  access 

access,  good 

access,  good 

good  access 

Total 

within  site 

roads  within 
site 

roads  within 
site 

within  site 

Points:  18 

Point  Value: 

0-3 

4—6 

7-10 

11-14 

*15-18 

e)  Envlronaental 

Low  aesthetic 

Average  aesthe- 

Above  average 

High  aesthetic 

Outstanding 

Quality 

factors  5/ 

tic  quality; 

aesthetic 

quality;  no 

•esthetic 

exist  that 

factors  eid.st 

quality;  any 

factors  exist 

quality;  no 

significantly 

that  lower 

llaltlng  fac- 

that  lower 

factors  exist 

lower 

quality  to  ainor 

tors  can  be 

quality 

that  lower 

Total 

Points:  20 

quality  y 

degree 

rectified 

reasonably 

quality 

Point  Value: 

0-2 

3-6 

7-10 

11-15 

16-20 

FOOTTOTBS 

y  Value  should  be  adjusted  for  overuse. 
y  Value  for  water-oriented  activities  should  be 
adjusted  If  significant  seasonal  water  level 
changes  occur. 

V  General  activities  Include  those  which  are  coar- 
■on  to  the  region  and  which  are  usually  of  nomal 
quality.  This  includes  picnicking,  canping,  hik- 
hlklng.  riding,  cycling,  fishing  a^  hunting  which 
which  would  be  of  nomal  quality. 
y  High  quality  value  actlvltes  Include  those  which  * 
are  not  connon  to  the  region  and/or  nation  and 
which  are  usually  of  high  quality. 


y  Major  aesthetic  qualities  to  be  considered  Include  geolo 
and  topography,  water,  and  vegetation. 
y  Factors  to  be  considered  in  lowering  quality  Include  air 
and  water  pollution,  pests,  poor  cllnate.  and  unsightly 
adjacent  areas.  •' 

TJ  Likelihood  of  success  at  fishing  and  huutlng. 
y  Intensity  of  use  for  activity. 
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TABLE  12:  Guidelines  for  Assigning  Points  for  Specialized  Recreation 


[»»nni  rvx  f — 

a)  Recreation 

Heavy  use  or 

Moderate  use. 

Moderate  use, 

Usually  little 

Very  low  evl- 

Experience  8/ 

frequent  crowding 

other  users 

some  evidence 

evidence  of 

dence  of  other 

or  other  Inter- 

evident  aiu) 

of  other  users 

other  users. 

users,  never 

Total 

ference  with  use 

likely  to  Inter- 
wlth  use 

and  occasional 
Interference 
with  use  due  to 
crowding 

rarely  If  ever 
crotfded 

crowded 

Points:  20 

Point  Value: 

0-2 

3-6 

7-10 

11-15 

16-20 

b)  Availability 

Several  within 

Several  within 

One  or  two  within 

None  within 

None  within 

of 

1  hr.  travel 

1  hr.  travel 

1  hr.  travel 

1  hr.  travel 

2  hr.  travel 

Opportunity  ]J 

Total 

time;  a  few 
within  30  min. 
travel  time 

time;  none 
within  30  min. 
travel  time 

time;  none  within 
45  min.  travel 
time 

time 

time 

Points:  18 

Point  Value: 

0-3 

4-6 

7-10 

11-14 

15-18 

c)  Carrying 

Minimum  facility 

Basic  facilities 

Adequate  facill- 

Optimum  facill- 

Ultimate 

Capacity  1/ 

development  for 

to  conduct 

ties  to  conduct 

ties  to  conduct 

facilities 

Total 

public  health 
and  safety 

actlvlty(ies) 

without 
deterioration 
of  the  resource 
or  activity 
experience 

activity  at  site 
potential 

to  achieve 
intent  of 
selected 
alternative 

Points:  14 

Point  Value: 

0-2 

3-5 

6-8 

9-11 

12-14 

d)  Accessibility 

Limited  access 

Fair  access. 

Fair  access. 

Good  access. 

Good  access , 

by  any  means  to 

poor  quality 

fair  road  to 

good  raods  to 

high  standard 

site  or  within 

roads  to  site; 

site,  fair 

site;  fair 

road  to  site; 

Total 

site 

limited  access 
within  site 

access,  good 
roads  within 
site 

access,  good 
roads  within 
site 

good  access 
within  site 

Points :  18 

Point  Value: 

0-3 

4-6 

7-10 

11-14 

15-18 

e)  Environmental 

Low  aesthetic 

Average  aesthe- 

Above  average 

High  aesthetic 

Outstanding 

Quality 

factors  5/ 

tic  quality; 

aesthetic 

quality;  no  ' 

aesthetic 

exist  that 

factors  exist  . 

quality;  any 

factors  exist 

quality;  no 

significantly 

that  lower 

limiting  fac- 

that  lower 

factor  exist 

Total 

lower 

quality  6/  . 

quality  to  minor 
degree 

tors  can  be 

rectified 

reasonably 

quality 

that  lower 
quality 

Points:  20 

Point  Value: 

0-2 

3-6 

7-10 

11-15 

lb-20 

FOOTHOTES 

1/  Value  should  be  adjusted  for  overuse. 

?/  Value  for  water-oriented  activities  should  be 
adjusted  if  significant  seasonal  water  level 
changes  occur. 

V  General  activities  include  those  which  are  coa- 
■on  to  the  region  and  which  are  usually  of  normal 
quality.  This  Includes  picnicking,  camping,  hik- 
hiklng,  riding,  cycling,  fishing  and  hunting  which 
which  would  be  of  normal  quality. 

V  High  quality  value  actlvltes  Include  those  which 
are  not  common  to  the  region  and/or  nation  and 
%rhlch  are  usually  of  high  quality. 


V  Major  aesthetic  qualities  to  be  considered  Include  geolo 
and  topography,  water,  and  vegetation. 

Factors  to  be  considered  In  lowering  quality  Include  air 
and  water  pollution,  pests,  poor  cllisate,  and  unsightly 
adjacent  areas. 

7/  Likelihood  of  success  at  fishing  and  hunting. 

?/  Intensity  of  use  for  activity. 


BILLING  CODE  t41IMI1-C 


!,>>> 


Federal  Register  /  Vol.  44.  No.  102  /  Thursday.  May  24.  1979  /  Proposed  Rules 


Tabto  Conversion  of  Points  to  OoHer  Values 


AdMIy  calsgoriM 

PoMsekiae 

0 

10 

20 

30 

40 

SO 

60 

70 

60 

06 

100 

Gatwn*  ReoMilon  (Points  Irom  TaMe  E-1) 
Qenent  Hahino  fend  Hunting  (Points  from 

1.07 

1.25 

1.44 

1S6 

1SS 

tao 

2.46 

2j67 

e 

265 

664 

222 

Table  E-1 . . 

SpecMteed  FisNng  and  Hunting  (Points  from 

1.57 

1.74 

1.90 

2.07 

2.28 

2S1 

S73 

2.64 

S.06 

8.17 

320 

Table  E-2> . . 

Spedafezed  flecieetlon  Other  than  Fishing  and 

7.50 

7.69 

7.86 

6.06 

6.27 

9L0S 

960 

1067 

1164 

1210 

1267 

Hunting  (Pofrils  from  Table  E-2.._  ..  _ 

4.29 

4.65 

5.00 

5.36 

5.72 

6.44 

7.15 

666 

1061 

1164 

1267 

Note.— Unil-Oi|f  reoreatton  values  may  not  exceed  the  values  provided  by  tiis  Mblek 


filij  Hunting  and  fishing  may  be 
treated  either  as  general  recreation 
(Table  11)  or  specialized  recreation 
(Table  12)  depending  upon  whether  it  is 
associated  with  developed  areas  or 
back  country  areas,  respectively.  In 
either  case,  the  recreation  experience 
(criterion  “a”  in  the  tables)  will  be  given 
points  according  to  the  additional 
consideration  of  the  chances  of  success 
with  the  midpoint  of  the  value  range 
associated  with  the  region's  average 
catch  or  bag.  Other  criteria  may  be 
modified,  if  appropriately  based  on 
available  evidence  about  the 
preferences  and  willingness  to  pay  of 
hunters  and  fishermen  for  different 
recreation  quality  factors. 

(iv)  The  degree  to  which  alternative 
nonproject  opporhmities  are  available 
to  recreationists  would  also  be 
considered  in  the  assignment  of  values. 
Higher  values  should  be  assigned  if  the 
population  to  be  served  does  not  have 
existing  water-oriented  recreation 
opportunities.  If  water-oriented 
recreation  opportunities  are  relatively 
abundant,  as  compared  to  other  outdoor 
recreation  opportunities,  lower  unit 
values  should  be  assigned,  even  if  a 
large  number  of  visitations  are  expected 
at  tiie  proposed  development. 

(3)  Establishing  Specific  Values 
Within  Each  Range.  Unit  values 
selected  are  to  be  considered  net  of  all 
associated  costs  of  both  the  users  and 
others  in  utilizing  or  providing  these 
resources  and  related  services.  The 
agencies  will  be  encouraged  through 
review  procedures,  demonstration 
projects,  and  educational  workshops  to 
adopt  the  TCM  and  CVM  techniques  for 
project  evaluations  that  would 
otherwise  have  used  UDVs.  As 
agencies  gradually  adopt  the  CVM  and 
TCM,  and  develop  a  more 
comprehensive  set  of  regional  models, 
reliance  on  the  UDV  can  be  expected  to 
diminish. 

(ii)  Estimating  Use  in  the  UDV 
Method.  (A)  Using  the  ranges  of  values 


requires  first  estimates  of  annual  use 
foregone  and  expected  at  recreation 
sites  being  studied.  Use  can  be 
estimated  by  means  of  a  use  estimating 
equation  or  per  capita  use  curve  as 
discussed  above,  but  if  such  are 
available  the  second  step  of  the  travel 
cost  method  should  generally  be  used 
instead  of  UDVs  to  derive  benefit 
estimates. 

(B)  The  capacity  method  is  an 
alternative  metlu^  of  estimating  use, 
but  one  with  severe  limitations.  The 
capacity  procedure  involves  the 
estimation  of  annual  repreation  use 
under  without  project  and  with  project 
conditions  through  the  determination  of 
resource  or  facility  capacities  (taking 
into  consideration  instantaneous  rates 
of  use,  turnover  rates,  and  weekly  and 
seasonal  patterns  of  use).  Seasonal  use 
patterns  are  climate  and  culture 
dependent  and  probably  account  for  the 
greatest  variation  in  use  estimates 
derived  through  this  method.  In  general, 
annual  use  of  outdoor  recreation  areas, 
particularly  in  rural  locations  and  in 
areas  with  pronounced  seasonal 
variation,  is  usually  in  the  neighborhood 
of  50  times  the  design  load.  DesignToad 
is  the  number  of  visitors  to  a  recreation 
area  or  site  on  an  average  summer 
Sunday.  In  very  inaccessible  areas  and 
in  those  known  for  more  restricted 
seasonal  use,  the  multiplier  would  be 
less,  and  in  urban  settings  or  in  areas 
with  less  pronounced  seasonal  use 
patterns,  the  multiplier  would  be  greater. 
In  any  case,  the  actual  estimation  of  use 
involves  an  analytical  procedure  using 
instantaneous  capacities,  daily  turnover 
rates,  and  weekly  and  seasonal  use 
patterns  as  specific -data  inputs. 

(C)  Because  the  capacity  method  does 
not  involve  the  estimation  of  site 
specific  demand,  its  use  is  valid  only 
when  it  has  been  otherwise  determined 
that  sufficient  demand  exists  in  the 
market  area  of  project  alternatives  to 
accommodate  the  calculated  capacity. 
On  this  basis  its  greatest  potential 
would  be  in  urban  settings  where  it  is 
obvious  on  the  surface  that  sufficient 


demand  exists.  Additionally,  its  use 
should  be  limited  to  small  projects 
possessing  (1)  a  facility  orientation  (as 
opposed  to  a  resource  attraction)  and  [2) 
restricted  market  areas  that  would  tend 
to  make  the  use  of  alternative  use 
estimating  procedures  less  useful  or 
efficient 

flj  Calculating  Values.  The  estimates 
of  annual  use  are  combined  with  the 
selected  unit  day  values  to  get  an 
estimate  of  annual  recreation  benefits. 
The  value  assigned  to  each  activity  or 
category  of  activities  will  be  multiplied 
by  the  number  of  recreation  days 
estimated  for  that  activity.  The  products 
are  then  summed  to  obtain  the  estimate 
of  total  value  of  an  alternative. 
Recreation  days  to  be  gained  and  to  be 
lost  or  foregone  as  a  result  of  a 
particular  alternative  shall  be  listed  and 
valuated  separately,  not  merely  shown 
as  net  recreation  days.  Transfers  of 
recreational  users  to  or  from  existing 
sites  in  the  region  must  be  calculated, 
and  the  net  regional  gain  or  loss  used  In 
the  final  benefit  estimated.  Adequate 
information  must  appear  in  tiie 
discussion  of  the  use  estimation  and 
valuation  procedure  or  elsewhere  in  the 
report  concerning  the  alternative  being 
considered,  so  tiiat  a  reader  of  the  report 
could  derive  a  similar  value  for  each 
activity. 

(2)  Updating.  The  Water  Resources 
Council  will  update  the  schedule  of 
monetary  unit  values  annually  in 
October  and  publish  them  in  the  Federal 
Register.  This  updating  will  be  based  on 
the  Consumer  IMce  Index  for  all  items 
and  all  consiuners  for  September  Of  that 
year  or  on  improved  market  data.  These 
revised  values  will  be  using  during  the 
fiscal  year  for  all  new  project  stiuhes, 
reevaluation  of  studies,  or  reformulation 
of  studies  meeting  tire  criteria  for  use  of 
this  tedmique. 

(f)  Regional  Recreation  Benefit 
Models.  (1)  Regional  recreation  benefit 
models  (RRBM's)  are  statistical  models 
based  on  data  fr^  existing  recreation 
sites  in  a  region  that  can  be  used  to 
estimate  recreation  benefits  of  proposed 
water  resource  projects.  Use  estimator 
models  (EUM’s),  based  on  travel  cost 
studies,  and  value  estimator  models 
(VEM’s),  based  on  contingent  value  ' 
surveys,  are  regional  models  if 
estimated  with  appropriate  regionwide 
data.  The  principal  difference  between 
(JEM'S  and  VEM’s  is  that  the  former 
predict  use  as  a  first  st^  of  the  travel 
cost  method  discussed  in  section  6-b 
above,  while  the  latter  predict 
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recreation  value  directly.  Both  methods 
result  in  statistical  equations  which 
relate  recreation  benefits  to  the 
characteristics  of  the  recreation  area 
and  user  populations.  By  using  data  on 
the  demographic  and  socioeconomic 
characteristics  of  potential  user 
populations  and  known  attributes  of  a 
proposed  recreation  site,  analysts  can 
use  an  existing  RRBM  to  derive 
recreation  benefit  estimates  for 
proposed  projects. 

(2)  Development  of  RRBM’s  requires 
systematic  collection  of  data  from 
existing  recreation  areas.  Data  are 
needed  on  the  use  and  users  of  a  range 
of  exsisting  tjrpes  and  locations  of 
facilities  similar  to  the  proposed  projects 
to  be  evaluated. 

(3)  Currently  available  regional 
estimators  are  limited  in  terms  of  the 
recreational  activities  and  areas  of  the 
country  that  are  covered,  far  short  of  the 
needed  series  of  regional  estimators 
applicable  to  the  21  major  water 
resources  regions.  The  models  would 
provide  estimates  of  NED  beneifts  from 
major  categories  of  recreation  activities 
at  proposed  project  sites.  Such  models 
emphasize  water-based  recreation 
activities,  but  will  also  allow  evaluation 
of  non-water-based  recreation  that 
would  be  foregone  if  proposed  projects 
are  undertaken.  The  recreation  activities 
to  be  emphasized  in  the  regional  models 
will  differ  fit>m  region  to  region.  Over 
time,  as  additional  regional  studies  are 
completed,  the  “library”  of  regional 
estimators  will  grow,  and  the  usefulness 
of  the  method  will  increase  as  compared 
to  project  specific  studies. 

(4)  A  cooperative  effort  among 
Federal  agencies  under  the  auspices  of 
the  Water  Resources  Council  to  develop 
models  for  the  21  water  resource  regions 
is  desirable.  Collaboration  among 
agencies  in  the  development  of  models 
will: 

(i)  Make  efficient  use  of  data 
collection  efforts  and  scarce  analytical 
talents  needed  to  apply  the  TCM  and 
CVM  techniques. 

(ii)  Minimize  respondent  burden  from 
public  surveys. 

(iii)  Provide  a  uniform  data  set  and 
methodology  for  all  agencies  engaged  in 
recreation  planning  in  a  particular 
region. 

(iv)  Facilitate  prompt  application  of 
up-to-date  methods  throughout  the 
Federal  agencies. 

(5)  The  Water  Resources  Council  will 
periodically  publish  a  list  of  regional 
recreation  benefit  estimation  models 
that  can  be  used  to  evaluate  proposed 
projects.  The  WRC  will  specify  for  what 
types  of  project,  kinds  of  recreation 


activity,  and  region(s)  of  the  country 
each  of  the  models  is  appropriate. 

(g)  Application  of  Alternative 
Valuation  Methods.  (1)  The  valuation 
methods  discussed  above  vary  widely  in 
their  conceptual  correctness,  statistical 
reliability,  and  ease  of  application  in 
terms  of  both  cost  and  time.  The 
framework  for  application  outlined 
below  is  an  attempt  to  balance  the  costs 
of  developing  recreation  benefit 
estimates  with  the  need  for  accurate, 
reliable  estimates  in  a  range  of  water 
and  related  land  resource  planning 
situations. 

(2)  The  fi'amework  considers  three 
basic  dimensions  of  water  and  related 
land  resource  planning  situations,  two 
measures  of  the  size  of  the  recreation 
benefit  created  or  displaced  by  the 
proposed  project,  and  the  nature  of  the 
recreation  resource  involved.  A  project 
which  would  result  in  or  displace  fewer 
than  20,000  to  30,000  recreation  days 
annually  will  be  considered  “small." 

The  framework  also  takes  into  account 
the  relative  size  of  recreation  compared 
to  other  project  outputs  and  costs  by 
requiring  a  more  accurate  valuation 
method  of  recreation  benefits  or  costs. 
The  nature  of  the  recreation  resource 
involved  provides  the  third  criterion. 
Projects  involving  major  recreation 
resources  or  natural  areas  require  a 
specific  CVM  or  TCM  study.  If  such  a 
resource  is  not  involved,  the  valuation 
method  to  be  used  depends  on  other 
factors,  as  depicted  in  Table  14. 

BUXiNG  CODE  M10-01-M 
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(k)  Risk  and  Uncertainty.  In  general, 
the  application  of  risk  and  uncertainty 
analysis  to  the  recreational  components 
of  project  benefits  and  costs  will  follow 
the  methodology  described  in  Section  II- 
B  of  this  manual. 

(1)  Report  and  Display  Procedures. 

The  report  and  display  procediu«s 
outlined  in  this  section  are  not  intended 
to  substitute  for.  but  are  viewed  as 
supplements  to.  the  normal  reporting 
procedures  followed  by  the  Federal 
water  agencies  to  facilitate  project 
review.  In  terms  of  content,  the  report 
and  display  procedures  used  in  official 
planning  reports  should  follow 
essentially  the  same  functional  steps 
and  format  used  in  this  manual  pail.  As 
far  as  level  of  detail  is  concerned,  the 
general  rule  to  follow  is  that  planning 
reports  should  permit  a  technical  review 
of  planning  and  evaluation  results. 
However,  agencies  should  be  capable  of 
providing  necessary  backup  for  a  more 
detailed  review  of  all  pertinent  aspects. 

S  704.130  Commercial  fishing  and 
trapping  [Reserved]. 

§  704.131  Increases  in  output  resulting 
from  external  economies. 

(a)  Introduction,  lliis  chapter  provides 
procedural  guidance  for  the  evaluation 
of  national  economic  benefits  associated 
with  external  economies  of  Federal 
water  resources  plans.  External 
economies  represent  the  net  increases  in 
national  economic  efficiency  that  result 
from  a  plan  if  an  increase  in  the  output 
of  final  consumer  goods  or  intermediate 
goods  takes  place  beyond  that  which 
would  be  obtained  in  the  absence  of  the 
plan,  and  over  and  above  direct  outputs 
of  the  plan. 

(b)  Conceptual  basis.  (1)  External 
economies  considered  here  are  the 
beneficial  effects  to  individuals,  groups, 
or  indusMes  which  occur  as  an  indirect 
result  of  the  project  or  plan.  They  are 
measured  as  the  NED  value  of  the 
increased  output  of  intermediate  or  final 
consumer  goods  or  services  beyond 
those  which  will  occur  as  a  direct  result 
of  the  plan. 

(2)  Externalities  may  be  classified  as 
technological  or  pecuniary. 
Technological  external  economies 
involve  changes  in  efficiency  due  to 
project  induced  shifts  in  the  production 
functions  of  a  firm  or  relaxation  of 
constraints  to  allow  the  firm  to  move  to 
the  minimum  point  on  the  average  cost 
curve.  Such  external  economies  exist 
only  where  output  of  firms  and/or 
individuals  becomes  more  efficient 
through  the  use  of  new  or  improved 
technology  made  profitable  by  the  direct 
output  of  the  project.  Pecuniary  external 


economies  relate  to  the  financial  effects 
of  one  project  or  plan  on  others,  as 
encompassed  in  price  changes  for 
outputs  or  inputs.  These  effects 
represent  a  shift  in  prices  and  do  not 
normally  represent  changes  in  resource 
use  efficiency,  but  are  rather  transfers 
between  economic  sectors  that  have 
distributional  but  not  output  increasing 
impacts  and  therefore  are  not  relevant 
to  NED  analysis. 

(c)  Planning  setting.  Standard 
planning  procedures  consistent  with  the 
Principles  and  Standards  will  be  used. 
This  procedure  requires  comparison  of 
the  “with-plan”  condition  to  the 
“without-plan"  condition.  In  the  area  of 
external  economies  it  is  important  that 
the  agency  directing  the  plan  define  the 
project  or  plan’s  boundary  of  influence 
on  direct  users  of  the  project’s  output. 
Economic  efficiencies  gained  by  firms 
and  individuals  in  production  and 
consumption,  but  not  delineated  as  the 
primary  beneficiaries  of  direct  project 
output,  will  be  valued  and  measured  as 
beneficial  effects  from  external 
economies  to  the  plan. 

(1)  Without  project  conditions.  The 
future  expected  to  exist  without 
implementation  of  the  plan  is  to  be 
forecasted.  Futme  projections  for  direct 
users,  as  well  as  a  separate  forecast  of 
external  economics  without  the  plan, 
must  be  made.  This  forecast  predicts 
without  project  levels  of  output  and 
production  levels  based  on  available 
levels  of  inputs  excluding  a  new  water 
resource  project.  The  "without”  forecast 
must  account  for  the  real  output  level 
expected  in  the  absence  of  the  plan. 

(2)  With  project  conditions.  'The  future 
with  the  plan  will  be  forecasted  and  its 
areas  of  influence  delineated  to  include 
direct  beneficiaries  only.  The  agency 
planners  will  then  look  at  firms  and 
individuals  and  determine  whether  the 
output  of  the  direct  users  is  used  as 
input  and  leads  to  economic  efficiency 
for  the  related  firms.  Those  external 
economies  identified  without  the  plan 
and  with  the  plan  are  compared.  Only 
the  new  or  additional  changes  that  can 
be  anticipated  as  a  result  of  a  proposed 
plan  should  be  attributed  as  beneficial 
effects  of  the  plan. 

(d)  Evaluation  procedure.  (1)  General. 

(i)  External  economies  can  exist  only  if 
the  related  resources  1)  are  immobile.  2) 
are  unemployed  or  underemployed,  and 
3]  will  utilize  or  benefit  from  project 
output  to  increase  their  productivity  or 
output.  If  such  impacts  can  be  priced, 
their  total  values  can  be  computed  and 
added  to  the  benefits.  Whether  or  not 
their  values  should  be  added  in.  if  they 
affect  production  possibilities  in  a 
potential  enterprise,  depends  upon 


whether  or  not  (and  when)  the 
enterprise  is  really  expected  to 
materialize.  Technological  external 
economies  will  only  accrue  to  firms  and 
individuals  existing  today. 

(ii)  Technological  external  economies 
can  be  computed  as  a  reduced  average 
cost  per  imit  of  output  or  as  an  increase 
in  value  added.  In  those  cases  where 
these  effects  are  obviously  less  than  the 
planning  cost  required  to  evaluate  them, 
no  evaluation  should  be  made.  In  most 
cases,  if  the  technological  external 
economy  can  be  identified  as  a  result  of 
project  action,  the  effects  should  be 
measured.  The  measurement  techniques 
for  evaluating  are  the  same  as  those 
used  for  direct  benefits  and  must  be 
developed  for  each  change  function. 
These  techniques  are  directed  toward 
measuring  the  marginal  benefits  less  the 
marginal  costs  of  the  affected  firm. 

(iii)  The  following  are  two  examples 
of  technological  external  economies: 

(A)  Municipal  and  Industrial  Water 
Supply.  The  provision  of  water  supply 
for  conununity  and  residential  use  will 
not  generally  stimulate  external 
economies  to  enhance  national 
economic  development.  It  is  usually 
assumed  that  the  necessary  quantities  of 
these  outputs  will  be  provided  by  some 
alternative  means  in  the  absence  of  the 
plan.  In  dealing  with  a  conservation 
plan  for  M  +  I  water  supply,  an 
externality  may  exist  under  certain 
conditions.  In  a  proposed  plan,  the 
direct  users’  sewage  treatment  plant  is 
capable  of  treating  a  given  amount  of 
waste  water.  Under  the  “without” 
condition  plan,  the  plant  would  need  to 
be  enlarged  in  order  to  treat  the 
increased  amount  of  waste  water 
predicted  for  the  city.  Under  the  “with” 
plan  condition,  the  city  implements  a 
conservation  plan,  and  the  plant  ends  up 
treating  less  waste  water.  Any  reduction 
of  waste  water  treatment  costs  is  a 
benefit  to  the  city  and  an  external 
economy  to  the  plan. 

(B)  Flood  Control,  Land  Stabilization. 
Drainage,  and  Related  Activities.  A 
flood  control  plan  is  being  considered  to 
protect  a  strip  of  land  through  an  urban 
area.  The  direct  benefits  will  accrue  to 
those  protected  by  the  project  fiom 
flood  waters  and  the  protection  of 
bridges  and  other  structuires  built 
through  the  flood  plain.  The  "without” 
plan  indicates  that  the  property  in  the 
floodway  would  be  subject  to  heavy 
flood  damages,  possibly  every  25  years. 
The  “with”  plan  condition  would 
convert  the  flood  zone  to  a  city  green 
way  with  golf  courses,  playgrounds,  and 
various  low  level  recreation  uses. 
Overlooking  the  floodway  are  ten 
homes.  “Without”  the  plan  the  values  of 
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the  homes  would  be  the  'same  as  today. 
“With”  the  plan  the  values  of  the  homes 
would  be  enhanced  by  the  proposed 
green  belt  with  parks.  The  increase  in 
value  would  be  coimted  as  an  external 
economy  to  the  owners  and  the  plan. 

(2)  Problems  in  application.  The  major 
problems  to  be  encountered  by 
application  of  this  procedure  are  the 
identification  of  external  economies  and 
their  delineation  into  technological  and 
pecuniary  external  economies. 
Technological  external  economies  are 
benefits  to  the  plan;  however,  pecuniary 
external  economies  normally  represent 
income  transfers  and  not  beneHts. 
Pecuniary  externalities  result  if 
implementation  of  the  plan  leads  to 
decreases  in  the  price  of  a  product  itself; 
increases  in  the  price  of  a  complement; 
decreases  in  the  price  of  a  substitute; ' 
decreases  in  the  price  of  a  joint  product; 
or  increases  in  the  price  of  a  resource 
used  in  production.  All  these  effects  are 
occasioned  by  shifts  in  prices  and  do 
not  normally  represent  changes  in 
resource  use  efficiency,  but  are  rather 
transfers  between  economic  sectors 
having  distributional  but  not  output- 
increasing  impacts. 

(3)  Data  sources.  Where  available,  the 
data  should  be  gathered  from  primary 
data  sources  in  order  to  determine  if  the 
external  economy  exists.  In  all  cases  it 
is  important  that  every  effort  be  made  to 
avoid  double  counting  of  benefits  and 
delineation  of  benefits  that  do  not  exist. 
To  collect  data  it  is  appropriate  to 
measure  the  current  situation  and  the 
economic  efficiency  of  potentially 
afiected  firms  and  individuals.  A 
projection  should  then  be  made  of  the 
future  without  and  the  future  with  the 
project. 

(4)  Risk  and  uncertainty.  Benefits 
from  external  economies  are  unique  to 
each  project  design  and  its  location. 

Such  unique  conditions  have  no 
historical  basis  of  data  and  are  therefore 
highly  limited  to  subjective  estimates. 
Such  estimates  are  high  on  risk  and 
relative  uncertainty  as  to  being  realized. 
They  must  be  based  on  the  total  mix  of 
project  outputs  and  the  effect  these 
mixes  would  have  on  inducing  added 
productivity  in  the  project  area. 

(e)  Report  and  display  procedures. 
External  economies  should  be  identified 
by  component  and  added  onto  the 
benefits  of  the  cost-benefit  analysis.  The 
external  economies  must  be  clearly 
identified,  and  the  methodology  used  to 
value  the  benefits  must  be  presented  in 
the  report.  The  report  should  provide  a 
tabular  breakdown  of  all  external 
economies  claimed  for  the  project, 
according  to  the  following  format: 


Component  Direct  benefits  External  Total  benefits 
economies 


M+l _ 

Recraation......M»»»» 

F4WL _ 

Irrigation . . . . 


Totals - 


The  total  number  of  external 
economies  for  each  plan  should  be 
displayed  in  the  NED  account  as  a  liae 
entry  labeled  external  economies  for 
benefits. 


NED  Account 

Benefits: 

M-f  I  water  supply - - - 

F4WL _ _ _ 

Recreation . . 

External  Economies _ 


Total  NEO  Benefits 


§  704.132  Unemployed  or  underemployed 
labor  resources. 

(a)  Introduction.  The  Principles  and 
Standards  permits  the  economic  effects 
from  the  direct  utilization  of  otherwise 
unemployed  or  underemployed  labor 
resources  during  project  construction  to 
be  included  as  an  benefit.  This 
chapter  provides  procedural  guidance  in 
the  evaluation  of  NED  benefits  resulting 
from  increased  employment  of  such 
labor  resources. 

(b)  Conceptual  Basis.  (1)  The  social 
cost  of  a  project  is  less  than  the  market 
(contract)  cost  in  situations  where 
otherwise  unemployed  or 
underemployed  labor  resources  are  used 
in  project  construction.  The  opportunity 
cost  of  employing  otherwise 
unemployed  labor  resources  is  zero 
because  society  does  not  give  up  any 
alternative  production  of  goods  and 
services  by  virtue  of  their  employment 
in  project  construction.  Similarly,  the 
opportunity  cost  of  employing  otherwise 
underemployed  labor  resources  equals 
their  without  project  earnings,  which,  by 
virtue  of  their  underemployment,  are 
less  than  their  market  cost  The  most 
straightforward  way  to  reflect  the 
effects  of  employing  unemployed  and 
underemployed  labor  resources  would 
be  to  reduce  appropriately  the  project 
construction  costs  in  the  NED  account 
However,  since  this  would  cause 
accounting  difficulties  in  appropriations, 
cost  allocation,  and  cost  sharing,  this 
adjustment  is  treated  as  a  project 
benefit  in  the  NED  accoimt 

(2)  Conceptually,  any  employment  of 
otherwise  unemployed  or 
underemployed  resources,  anywhere  in 
the  Nation,  that  results  from  a  project 
represents  a  valid  NED  benefit  ' 
However,  these  benefits  are  limited 


under  the  Principles  and  Standards, 
primarily  because  of  identification  and 
measurement  problems,  to  only  those 
labor  resources  directly  employed  onsite 
in  the  physical  construction  of  a  project 
or  portion  of  a  project  in  specified 
regions.  The  Principles  and  Standards 
states  that  the  WRC  will  designate 
planning  regions  that  contain 
unemployed  or  underemployed  labor 
resources.  These  areas  are  designated 
(not  merely  qualified)  by  the  Economic 
Development  Administration  (EDA). 

U.S.  Department  of  Commerce,*  as 
eligible  under  Title  IV  of  the  Public 
Works  and  Economic  Development  Act 
of  1965,  as  amended.  Only  the  portion  of 
project  construction  activity  located  in  a 
designated  area  is  eligible  for 
employment  benefits  as  calculated  in 
accord  with  the  procedures  specified 
below. 

(c)  Planning  Setting.  (1)  Without 
Project  Condition.  The  without  project 
condition  is  defined  as  the  most  likely 
condition  expected  to  exist  in  the  future 
in  the  absence  of  a  project  or  any 
change  in  law  and  public  policy.  The 
evaluation  of  NED  benefits  associated 
with  the  use  of  unemployed  and 
underemployed  labor  resources  is  tied  to 
the  extent  to  which  the  pool  of  these 
resources  would  be  reduced  over  time 
without  a  project. 

(2)  With  Project  Condition.  The  with 
project  condition  is  defined  as  the  most 
likely  condition  expected  to  exist  in  the 
future  with  a  given  project  alternative. 
There  is  a  different  wiA  project 
condition  and  thus  a  different 
employment  benefit  for  each  alternative 
plan.  The  employment  benefit  currently 
cannot  be  estimated  directly  on  the 
basis  of  a  comparison  of  the  size  of  the 
pools  of  imemployed  and  , 

underemployed  labor  with  and  without 
a  project.  Instead,  as  explained  below, 
the  benefit  procedure  implicitly  projects 
the  with  and  without  project  conditions 
on  the  basis  of  the  percentage  of  the 
project  labor  hires  that  are  estimated  to 
come  from  the  unemployed  labor  pool. 

(d)  Evaluation  Procedure.  (1)  The 
evaluation  procedure  specified  below 
results  in  a  very  crude  estimate  of  this 
NED  benefit.  Adoption  of  more  precise 
estimating  techniques  must  await 
further  development  in  the  three 
following  areas: 

(i)  Statistically  significant  regional 
data  for  a  uniformly  defined  concept  of 
unemployment; 

(ii)  Models  that  project  regional 
unemployment  over  time;  and 


'Economic  Development  Administration,  U.S. 
Department  of  Commerce.  “Qualified  Area  Under 
the  Public  Worics  fmd  Economic  Development  Act 
of  1965,  As  Amended.”  Periodic  publication. 
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(iii)  Empirically  based  response 
functions  relating  the  probability  of 
hiring  unemployed  or  underemployed 
labor  to  the  rate  of  regional 
unemployment 

(2]  The  specified  procedure  is 
conservative  in  two  regards.  First  it 
limits  the  beneht  to  la^r  directly 
employed  in  project  construction. 
Second,  it  limits  the  benefits  to  those 
associated  with  labor  from  the  WRC 
designated  area. 

(3)  Since  calculation  of  employment 
beneHts  is  permitted  only  for  that 
portion  of  project  construction  activity 
in  designated  areas  as  defined  in 
Section  2  above,  the  first  step  is  to 
determine  whether  a  project  is  wholly  or 
partially  located  in  a  designated  area  by 
checking  the  current  issue  of  “Qualified 
Areas  Under  the  Public  Works  and 
Economic  Development  Act  of  1965,  As 
Amended."  *  Next,  the  number  of 
unemployed  (skilled  and  unskilled] 
construction  workers  in  the  labor  area 
must  be  estimated.  Construction  labor 
pool  data  are  usually  available  from 
local  offices  of  State  employment 
security  agencies. 

(4)  The  third  step  is  to  determine  the 
labor  requirements  for  plan 
implementation  as  follows: 

(i)  Labor  Cost.  Manpower 
requirements  of  water  resource  projects 
differ  widely.  Construction  cost  estimate 
data  will  provide  the  percentage  of  labor 
cost  to  total  construction  contract  cost. 
Design  end  administration  costs,  land 
cost,  and  other  non-construction-rdated 
costs  are  to  be  deducted  from  total  plan 
cost  to  arrive  at  construction  costs. 

(ii)  Manpower  Requirements.  The 
plan’s  construction  work  force  and 
schedule  are  to  be  analyzed  to 
determine  manpower  requirements' for 
skilled  and  unskilled  categories  of 
workers,  over  time.  These  data  should 
be  converted  to  total  construction  wages 
by  skilled  and  unskilled  categories  by 
year  of  construction.  In  addition,  the 
yearly  wage  bill  associated  with  "white 
collar”  workers  needed  on  the  project 
will  be  estimated.  The  occupational 
tables  in  Appendix  A  are  to  be  used  in 
categorizing  different  types  of  workers. 

(5]  Next  the  annual  manpower 
requirements  of  the  project  must  be 
compared  to  the  size  of  the  imemployed 
labor  pool  in  eligible  areas.  Where  labor 
availability  is  significantly  in  excess  of 
requirements,  proceed  to  the  next  step. 
Where  this  is  not  the  case,  a  reduction 
in  the  percentages  in  the  next  step  will 
be  made.  The  reduction  will  be  based 
upon  one  or  more  of  the  following: 
expert  interviews,  a  careful  matchup  of 
requirements  and  availability  for 

*Ibid. 


specific  job  types  (e.g.,  carpenters), 
consideration  of  male-female 
components  of  the  labor  force,  and  the 
extent  to  which  the  unemployment  rate 
exceeds  4  percent 

(6)  NED  Employment  Benefits; 
Standard  Method.  The  following 
percentages  were  derived  from  “An 
Evaluation  of  the  Public  Works  Impact 
Program  (PWIP).”  *  While  the  projects 
studied  in  this  report  are  not  fully 
comparable  to  many  typical  water 
projects,  the  report  does  provide  an 
empirical  basis  for  relating  public  works 
expenditures  to  employment  of 
unemployed  workers  in  EDA  designated 
areas.  Case  1,  below,  covers  situations 
where  there  is  no  “local  hire"  rule.  It  is 
taken  directly  fi'om  the  cited  reference, 
as  the  EDA  Public  Works  program  has 
no  local  hire  rule.  Case  2  covers 
situations  where  there  is  a  “local  hire” 
rule;  the  reference  data  were  modified  to 
account  for  an  80-percent  local  hire  by 
scaling  up  the  actual  local  hires  (for 
skilled  and  unskilled  workers  to  80 
percent,  but  retaining  the  distribution  of 
local  hires  previously  employed  to  local 
hires  previously  imemployed  in  the  cited 
reference. 

(i)  Case  1,  NED  Benefits.  The  total 
wages  determined  by  categories  or 
workers  (skilled,  unskilled,  and  other) 
will  be  multiplied  by  the  following 
percentages  to  obtain  NED  benefits  by 


year  of  construction; 

Skilled . ......30 

Unskilled . 47 

Other . 35 

(ii)  Case  2,  NED  Benefits.  The 
following  percentages  will  be  applied  in 
Case  2  situations: 

Skilled . .! . . . 43 

Unskilled . - . 58 

Other . 35 


Because  the  80-percent  local  hire  rule  is 
only  a  goal,  not  a  stringent  requirement, 
use  of  these  percentages  must  be 
supported  by  appropriate 
correspondence  with  experts  or  by  other 
data  which  indicate  that  the  local  hire 
goal  is  likely  to  be  met.  Where  this  is 
unlikely,  the  Case  2  percentages  must  be 
reduced  to  numbers  in  between  the 
standard  Case  1  and  Case  2 
percentages. 

(iii)  Annual  NED  Benefits.  The  NED 
benefits  by  the  year  of  construction  will 
be  converted  to  an  average  annual  basis 
utilizing  the  appropriate  rate  of  interest 

(7)  NED  Employment  Benefits; 
Alternative  Methods.  The  percentages 
of  imemployment  hires  may  be  changed 
from  those  used  in  the  standard  method 

*  Economic  Development  Adminittralion,  U.S. 
Department  of  Commerce.  "An  Evaluation  of  the 
Public  works  Impact  Program  (PWIP)."  (anuary  1975 
(PB  263090). 


if  such  change  can  be  supported  by  a 
study  which  empirically  shows  different 
percentages  of  unemployed  and 
underemployed  workers  on  a  similar 
project  or  on  a  segment  of  the  same 
project  for  labor  market  conditions 
similar  to  those  of  the  proposed  project. 
In  utilizing  this  method,  it  may  be 
necessary  to  vary  the  categorization  of 
construction  workers  used  in  the 
standard  method.  It  is  emphasized  that 
the  opinions  of  experts  such  as  local 
State  employment  security  agencies, 
local  construction  firms.  Associations  of 
Contractors,  and  labor  unions  cannot  be 
substituted  for  empirical  data.  Studies 
used  to  document  alternative 
percentages  for  specific  types  or 
locations  of  projects  should  be  cited  if 
not  included  in  the  project  report. 

(8)  The  percentages  used  in  the 
standard  method  measure  wages  paid 
directly  to  previously  unemployed  and 
underemployed  workers.  Previously 
employed  workers  may  vacate  jobs 
which  are  then  made  available  to 
unemployed  workers.  There  are  no 
empirical  data  to  support  a 
quantification  of  such  indirect  effects, 
and  no  estimates  of  such  effects  may  by 
included  in  the  NED  account. 

(9)  This  procedure  to  estimate 
employment  benefits  results  in  highly 
uncertain  estimates.  For  this  reason, 
these  benefits  shall  not  be  used  in  plan 
formulation.  Thus,  employment  benefits 
will  not  affect  the  scale  and  scope  of 
projects. 

(e)  Report  and  Display  Procedures. 
Employment  benefits  of  each  alternative 
plan  will  be  included  as  a  line  item  in 
the  display  of  NED  benefits  in  the 
system  of  accounts  whenever  a  project 
or  portion  of  a  project  is  in  an  EDA 
designated  area. 

Appendix  A. — Occupational  Tables 

* 

Blue  Collar  Unskilled  Occupations 

Bricklayer  Apprentice 
Carpenter  Apprentice 
Apprentice  Carpenter 
Carpenter  Helper 
Chainman 
Deck  Hand 

Electrician  Apprentice 
Apprentice  Electrician 
Apprentice  Wireman 
Electrician  Trainer 
Iron  Worker  Apprentice 
Laborer 

Asphalt  Distributor 
Assistant  Carpenter 
Bottom  Lf  borer 
Brick  Tender 
Carpenter  Aid 
Carpenter  Helper 
Chainsawman 
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Common  Laborer 

Journeyman  Carpenter 

Operator  Group  III 

Concrete  Broker 

Soft  Floor  Layer 

Pan  Operator 

Concrete  Laborer 

Carpenter  Foreman 

Park  ^uipment  Operator 

Concrete  Saw 

Carpenter  Superintendent 

Power  Drive  Moister  Operator 

Construction  Laborer 

Cement  Mason 

Power  Equipment  Operator 

Ditch  Laborer 

Finisher 

Pneumatic  Tire  Roller  Operator 

Drill  Helper 

Journeyman  Finisher 

Pneumatic  Tractor  Operator 

Flag  Person 

•  Cement  Mason  Foreman 

Roller  Operator 

Hod  Carrier 

Diver 

Scraper  Operator 

Kettleman 

Driller 

Shovel  Operator 

Laborer 

Drill  Rig  Operator 

Tractor  C)perator 

Laborer  Apprentice  3rd 

Electrician 

Traxeavator  Operator 

Laborer  Group  I 

Journeyman  Electrician 

Trenching  Machine  Operator 

Laborer  Group  V 

Mechanical  Electrician 

Truck  Loader  Operator 

Labor  Shop  Man 

Wireman 

Operating  Engineer  Foreman 

Laborer  Topman 

Journeyman  Wireman 

Leader  Operator 

Laborer  UtUityman 

Electrical  Foreman 

Painter 

Landscape  Laborer 

General  Foreman 

Brush  Painter 

Mason  Helper 

General  Labor  Foreman 

Roller  Painter 

Mason  Laborer 

Project  Foreman 

Spray  Painter 

Mason  Tender 

Glazier 

Painter  Foreman 

Mortarman 

Iron  Worker 

Pile  Driver 

Mortarmier 

Reinforcing  Ironworker 

Pipe  Rtter 

Pipe  Layer 

Structural  Ironworker 

Sp.  box  Man 

Pipe  Helper 

Steel  Worker 

Pipe  Fitter  Foreman 

Pipe  Fitter 

Steel  Erector 

Sprinkler  foreman 

Plasterer  Tender 

Steel  Setter 

Plasterer 

Powderman 

Reinforcing  Steel  Worker 

Plasterer  Foreman 

Pusher 

Iron  Woricer  Foreman 

Plumber 

Rakemah 

Labor  Foreman 

Pipe  layer 

Reboundman 

Construction  Foreman 

Plumber  Foreman 

Road  Laborer 

Foreman 

'  Plumber  General  Foreman 

Roof  Helper 

Job  Foreman 

Plumber  Superintendent 

Sand  Blaster 

Lead  Foreman 

Rigger  Foreman 

Set-up-man 

Lather 

Roofer 

Sprinkler  Apprentice 

Lather  Foreman 

Sheet  Metal  Worker 

Stake  Setter  ' 

Master  Mechanic 

Journeyman  Sheet  Metal 

Tender 

Mechanic 

Sheet  Metal  Mechanic 

Termite  Operator 

Mechanic  Welder 

Sheet  Metal  Operator 

Tile  Setter  Operator 

Repairman 

Sheet  Metal  Foreman 

Vibrator  Operator 

■  Repairman  Leadman 

Steam  Fitter 

Water  Truckman 

Oiler 

Tile  Setter 

Lumberman  and  Nurseryman 

Oiler  Equipment  Operator 

Truck  Driver 

Tree  Thinner 

Oiler  O^rator  Group  n 

Worker 

Treeman 

Oiler  Track  Type 

Axle  Truck  Driver 

Treeplanter 

Operating  Engineer 

4  Axle  Truck  Driver 

Operating  Engineer  Apprentice 

Asphalt  Heaterman 

Dump  Truck  Driver 

B.  M.  Apprentice 

Backhoe  Operator 

Road  Truck  Driver 

EO  Group  3 

Blade  Operator 

Tandem  Truck  Driver 

EO  Group  222 

Bobcat  Operator 

Truck  Driver  0 

Plumber  Apprentice 

Bulldozer  Operator 

Truck  Driver  Highway 

Plumber  Apprentice 

Case  Operator 

Waterproof  Foreman 

Plumber  Helper 

Painter's  Helper 

Class  A  Operator 

Class  C  O^rator 

Construction  Occupations,  Except  Blue 

Sheet  Metal  Apprentice 

Crane  Operator 

Collar 

Vibrator  Operator 

Digger  Operator 

Assistant  Project  Coordinator 

Watchman 

Distributor  Operator 

Assistant  Superintendent 

Night  Watchman 

Dragline  Operator 

Bookkeeper 

Blaster 

Equipment  Operator 

Civil  En^eer 

Boilmaker 

Equipment  O^rator  Group  III 

Civil  Engineer 

Boilmaker  Foreman 

Front  End  Lift  Foiic  Operator 

Grand  &tter 

Bricklayer 

Heavy  Equipment  Operator 

Party  Chief 

Block  Layer 

Hi-Lift  O^rator 

Project  Engineer 

Truckpointer 

Lift  Foric  Operator 

Project  Engineer  and  Coordinator 

Brick  Mechanic 

Light  Equipment  Operator 

Rodman 

Bricklayer  Foreman 

Ltmder  Oi^rator 

Surveyor 

Carpenter 

Maintenance  Loadman 

Transit  Man  g 

Form  Setter 

Motor  Grader  Operator 

aerk  1 
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Clerk 

Accountant  Clerk 
Clerk  Typist 
Typist 

Construction  Superintendent 
Construction  Superintendent 
Job  Superintendent 
Project  Supervisor 
Superintendent 
Draftsman 
Draftsman 
Draftsman  Estimator 
General  Superintendent 
Inspector 

Project  Coordinator 
Inject  Coordinator 
Project  Foreman 
Timekeeper 

$704,133-704.140  [Reserved] 

NED  Cost  Evaluation  Procedures 

$  704.141  Determination  of  nationai 
economic  development  (NED)  costs  of 
water  esources  plans. 

Introduction 

This  section  provides  procedural 
guidance  for  the  evaluation  of  NED 
costs  for  structural  and  nonstructural 
elements  of  Federal  water  resource 
management  plans. 

Conceptual  Basis 

(a)  Resources  have  value  through  use. 
Achievement  of  project  benefits  requires 
shifts  in  resource  use.  Such  shifts  result 
in  the  loss  of  economic  values 
associated  with  the  uses  foregone 
(opportunity  costs).  Project  NED  costs 
are  estimated  through  an  identiHcation 
of  the  relevant  opportunity  costs,  and  an 
evaluation  of  such  costs  within  the  time 
frame  in  which  they  occur  utilizing  the 
project  discount  rate. 

(b)  In  evaluating  NED  costs,  resource 
use  must  be  broadly  defined  so  as  to 
fully  recognize  scarcity  as  a  component 
of  value,  lliis  requires  consideration  of 
the  direct  and  indirect,  private  and 
public  uses  which  producers  and 
consumers  are  currently  or  might  be 
expected  to  make  of  available  resources 
in  the  futiu%. 

(c)  Two  approaches  are  emphasized  in 
this  section  for  identifying  relevant  NED 
opportimity  costs— ^market  price  and 
surrogate  value.  Market  price  is  used  to 
reflect  the  private  sector  value  of 
resources  required  for  or  displaced  by  a 
project,  and  surrogate  value — the  public 
sector  value.  Total  NED  cost  is 
represented  by  the  sum  of  the  resource's 
private  sector  and  public  sector  values. 

(1)  The  market  price  approach  relies 
on  the  interaction  of  supply  and 
demand.  Price  is  determined  through 
transactions  on  the  margin  between 


willing  buyers  and  sellers,  neither  of 
whom  are  able  to  influence  price  by 
their  individual  decisions.  Distortions  in 
market  price  may  occur,  however,  if  one 
or  more  of  the  conditions  of  perfect 
competition  are  violated.  Price  under 
these  cirmunstances  reflects  value 
within  certain  constraints — ^namely,  a 
resource’s  marginal  utility  or  value  of 
marginal  product  to  potential  purchasers 
and  its  residual  value  or  value  in 
alternative  uses  to  potential  sellers. 

(2)  The  surrogate  value  approach,  as 
the  term  suggests,  involves  the 
approximation  of  market  price  based  on 
an  equivalent  use  or  condition. 

Surrogate  values  are  frequently  used  in 
limited  markets  and  nonmarket 
situations.  Generally,  those  methods 
which  result  from  near  markets  or 
approximate  monopoly  pricing  methods 
are  most  accurate. 

Planning  Setting 

(d)  Whereas  the  identification  of  NED 
costs  is  only  relevant  to  project 
conditions,  the  basis  for  the  evaluation 
rests  in  a  thorough  analysis  of  expected 
conditions  in  the  future  without  a 
project.  This  requires  an  identification  of 
those  resources  which  potentially  might 
be  afiected  by  a  project,  the  current  and 
anticipated  uses  of  such  resources,  and 
the  measurable  economic  worth  to  the 
Nation  of  those  services  associated  with 
the  identified  uses. 

Evaluation  Procedure 

(e)  General.  (1)  Resources  required  for 
or  displaced  by  project  installation  and/ 
or  OM&R  activities  will  be  subjected  to 
an  NED  cost  evaluation.  Such  evaluation 
will  focus  on  an  identification  of  the 
reduced  economic  value  of  the  without 
project  condition.  Costs  identified  may 
be  in  the  form  of  project  outlays  or 
uncompensated  economic  losses. 
Included  in  the  category  of  project 
outlays  are  those  expenditures  needed 
for  the  realization  of  project  benefits 
and  che  avoidance  of  damages 
(mitigation  and/or  compensation). 
Examples  of  uncompensated  economic 
losses  include  external  diseconomies  of 
the  technological  type  and  losses  of 
environmental  services,  such  as 
recreational  hunting. 

(2)  Implicit  throughout  the  discussion 
wUch  follows  is  the  understanding  that 
standard  adjustments  will  be  made  in 
cost  data  to  reflect  the  time  preference 
value  of  money.  Procedural  aspects  of 
such  adjustments  have  been  previously 
described,  and  therefore  will  not  be 
addressed  here.  (See  Section  II-A.) 

(i)  Project  Outlays.  Market  price  will 
be  used  as  the  basis  for  the  evaluation 
of  private  sector  NED  costs  for  these 


resources  for  which  compensation  is 
paid.  Applicable  cost  items  are  listed 
below. 

(A)  Construction  and/or  Installotion 
Goods  and  Services.  (1)  Cost  of 
purchased  materials. 

(2)  Equipment  rental  or  ownership 
costs. 

(2)  Wages  or  salaries  paid  to 
construction  and/or  installation 
personnel  (to  be  based  on  prevailing 
market  wage  rates). 

[4]  Cost  of  management  and 
supervision. 

(5)  Other  overhead  costs  and  profit. 

(B)  Construction  Contingencies.  The 
cost  difierential  added  to  construction 
and/or  installation  goods  and  services 
cost  to  cover  unforeseen  construction 
problems. 

(C)  Engineering  Services.  Costs 
incurred  in  the  development  of  final 
design  specifications  and  construction 
drawings. 

(D)  Land,  Water,  and  Mineral  Rights. 
(1)  Cost  of  surveys  incident  to  a  sale. 

(2)  Legal  fees  and  transfer  costs. 

(2)  Purchase  price  or  easement  costs 
minus  salvage  value  of  improvements. 

(4)  Real  estate  taxes  foregone. 

(5)  Severance  payments. 

(E)  Relocation  Payments.  (1)  Moving 
expenses  for  project  dislocated  people 
and  businesses  (excludes  rent  subsidies 
or  grants  to  dislocated  households  for 
purposes  of  upgrading  the  quality  of  the 
dwelling).  " 

(2)  Termination  payments  for 
dislocated  businesses  whose  owners 
chose  to  close  out. 

(F)  Administrative  Services.  (1)  Cost 
of  inspection  for  construction, 
installation,  and/or  maintenance 
activities. 

(2)  Cost  of  administering  contracts. 

(2)  Cost  of  relocation  assistance 
advisory  services. 

[4]  Educational  costs. 

(5)  Overhead  costs  for  the  Federal 
program. 

(2)  Costs  to  local  and  State 
governments  (e.g.,  cost  to  develop, 
implement,  and  administer  flood  plain 
regulations). 

(ii)  Uncompensated  Economic  Losses: 
Many  uncompensated  economic  losses 
resulting  from  project  activities  are  not 
currently  evaluated  fit)m  an  NED 
standpoint.  For  the  most  part,  this  is  due 
ta  lack  of  data  and/or  accepted 
evaluation  methodologies.  The 
Principles  and  Standards  address  this 
situation  through  a  system  of  accounts 
in  which  measurable  economic  gains 
and  losses  are  displayed  against  those 
of  a  noneconomic  nature. 

The  discussion  which  follows  is  by 
necessity  general.  For  ease  of  reference, 
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it  has  been  divided  into  two  broad  ^ 
categories:  (A)  public  sector  costs,  and 
(B)  private  sector  costs — for  example, 
external  diseconomies.  Where  specific 
procedures  are  not  referenced,  the 
planner  is  given  latitude  with  respect  to 
the  evaluative  approach.  Considerable 
judgment  should  be  exercised,  however, 
in  balancing  the  pros  and  cons  of  using 
relatively  unproven  evaluation  ' 

procedures  against  the  alternative  of 
displaying  noneconomic  tradeoffs  in  the 
P&S  accounts. 

(A)  Public  Sector  Costs.  (J)  This 
category  of  uncompensated  economic 
losses  relates  to  public,  nonmarketed 
services — for  example,  those  associated 
with  environmental  amenities.  Economic 
values  for  these  services  are  based  on 
surrogate  values.  Such  values  are 
determined  using  procedures  which  are 
generally  more  complex  than  those 
required  for  other  tj^es  of  project 
economic  evaluations.  Insofar  as  the 
resources  providing  the  service  are 
limited  in  long-term  supply  (relatively 
few  available  substitutes),  consideration 
of  option  and  existence  values  above 
direct  use  value  may  be  warranted. 

{2)  The  basis  for  determination  of 
direct  use  values  is  the  willingness  of 
resource  users  to  pay.  Opportunity  costs 
in  such  cases  are  identified  as  negative 
benefits.  Option  and  existence  values, 
however,  are  generally  determined 
based  on  the  public’s  willingness  to  sell 
or  accept  compensation. 

(3)  Where  applicable,  NED  benefit 
evaluation  procedures  contained  in  this 
manual  are  to  be  used  in  the  evaluation 
of  direct  nonmarket  service  losses  (i.e.. 
recreation).  Evaluation  of  other  losses 
should  be  systematically  approached 
based  on' the  following  three  general 
steps: 

(/■)  Determine  the  Production  Function 
of  Service  Attributes.  This  step  involves 
the  identification  of  linkages  between 
environmental  parameters  (i.e.,  type  of 
cover  and  ratio  of  open  water  to  cover) 
with  those  attributes  which  affect 
consumption  (i.e.,  species  composition, 
population,  etc.). 

(//)  Determine  the  Transformation 
Function  of  Service  Attributes  into 
Goods  and  Services.  This  step  involves 
the  identification  of  the  relationships  by 
which  service  attributes  such  as  those ' 
described  above  can  be  transformed 
into  consumptive  goods  or  services  to 
the  resource  user  (i.e.,  number  of  skills, 
number  of  sightings  of  game,  etc.). 


(/;■/)  Evaluate  the  Economic  Loss.  This 
step  involves  the  determination  of 
values  to  be  assigned  to  the 
consumptive  goods  and  services 
produced. 

(B)  Private  Sector  Costs,  (i)  This 
category  of  uncompensated  economic 
losses  consists  of  external  diseconomies 
of  the  technological  type.  Such 
diseconomies  are  based  on  market 
prices  and  can  be  computed  as  an , 
increase  in  the  average  cost  per  unit  of 
output  or  as  a  decreased  gross  output 
multiplied  by  a  profit  coefficient 
representative  of  each  firm.  In  those 
cases  where  these  effects  are  obviously 
less  than  the  planning  cost  required  to 
evaluate  then,  no  evaluation  should  be 
made. 

(2)  External  diseconomies  of  the 
pecuniary  type  are  reflected  in  negative 
cost  and/or  price  adjustments  induced 
by  the  project  (Le.,  increased  cost  for 
inputs,  depressed  price  for  outputs). 

Such  adjustments  reflect  transfers  fi'om 
other  sectors  of  the  economy  and  are, 
therefore,  not  relevant  for  purposes  of 
NED  analysis. 

(3)  Two  examples  of  external 
diseconomies  of  the  technological  type 
are  presented  below: 

(i)  M&I  Water  Supply.  An  M&I  water 
supply  project  is  being  considered  for  ' 
development  on  a  flowing  stream.  Under 
the  plan,  releases  from  the  reservoir 
would  provide  M&l  water  to  a  pickup 
point  approximately  5  miles 
downstream.  Downstream  flows  are 
currently  500  cfs,  but  with  the  plan  they 
would  be  reduced  to.  200  cfs.  A  small 
town  is  located  downstream  from  the 
M&I  intake  structure.  The  town 
currently  meets  EPA  standards  for 
waste  water  treatment,  but  with  the 
plan  increased  treatment  costs  would  be 
required.  Such  increased  costs  would  be 
considered  an  external  diseconomy  to 
the  plan. 

(ii)  Irrigation  Water  Supply.  An 
irrigation  water  supply  system  is 


recommended  for  construction  adjacent 
to  a  river.  The  plan  recommends  that 
100,000  acres  of  land  be  placed  under  > 
irrigation.  The  plan  includes  the 
placement  of  a  reservoir  on  the  main 
river  channel  and  the  construction  of 
channels  and  laterals  to  transport  the 
water  to  the  irrigated  area.  After  the 
water  is  applied  to  the  land,  the  runoff  is 
returned  to  the  river  approximately  10 
miles  downstream  from  the  reservoir^ 
The  return  flow  from  the  irrigation 
project  creates  a  salinity  condition  for 
downstream  water  users,  forcing  them 
to  adopt  higher  cost  water  treatment 
practices.  Such  adverse  effects  are  not 
normally  compensated  for  and  therefore 
are  external  diseconomies. 

(b)  Mitigation.  (1)  Mitigation  is  any 
act  taken  for  the  purpose  of  off-setting 
(wholly  or  in  part)  those  losses  in  public 
sector  values  resulting  from  a  project 
To  the  extent  that  such  losses  can  be 
evaluated  ifl  economic  terms,  mitigation 
is  the  substitution  of  one  opportimity 
cost  for  another.  Proper  analysis  of  NED 
costs  in  these  cases  requires  that  the 
economic  worth  of  any  uncompensated 
losses  remaining  after  the  mitigation  be 
added  to  the  financial  cost  of  Ae 
mitigation  itself. 

(2)  To  demonstrate  the  point,  consider 
a  situation  where  installation  of  a 
project  will  result  in  the  destruction  of 
five  units  of  stream  fishery  without 
design  changes  or  special  features  to 
mitigate  the  losses.  Benefits  provided  by 
the  fishery  to  society  will  subsequently 
be  lost  Pcuiel  (a)  in  the  table  below 
presents  a  set  of  hypothetical  data 
reflecting  the  opportunity  costs  based  on 
sport  fishing  losses,  and  panel  (b) 
presents  the  costs  required  for 
mitigation  of  such  losses.  Costs  of 
mitigation  include  NED  benefits 
foregone  as  a  result  of  project  redesign, 
as  well  as  the  cost  of  project  features 
that  mitigate  the  fishery  losses 
attributable  to  the  project. 


(a)  Fishery  losses 

(b)  MMoaMon  of  fishery  losses 

(c)  Data  for  economic  analysis  of  protect  mitigation 

Units  of 

Total  Opportunity 

Total  costs  of 

Marginal 

Marginal 

Total  opp.  and 

unmitigated 

losses 

costs 

Units  mitigated 

mitigation 

opportunity  costs 

mitigation  costs 

mit  costs 

5 

40 

0 

0 

40 

4 

30 

1 

4 

to 

4 

34 

3 

21 

2 

10 

8 

6 

31 

2 

13 

3 

18 

8 

8 

31 

1 

6 

4 

28 

7 

10 

34 

0 

0 

S 

40 

6 

12 

40 

s 
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(a)  nahery  tomes 

(b)  Mitigation  of  fishery  losses 

(c)  Data  lor  soonomic  analysis  of  project  mitigation 

Units  ol 

Total  opportunity 

Total  costs  of 

Marginal 

Marginal 

Total  opp.  and 

unmitigated 

I0S86S 

costs 

Units  mitigated 

mitigalion 

opportunity  costs 

mitigation  costs 

mit.  costs 

5 

40 

0 

0 

40 

4 

30 

1 

4 

10 

4 

34 

3 

21 

2 

10 

9 

6 

31 

2 

13 

3 

16 

8 

8 

31 

1 

6 

4 

28 

7 

10 

34 

0 

0 

5 

40 

6 

12 

40 

(3)  Examination  of  panel  (c)  in  the 
table  reveals  that  the  NED  objective 
would  be  best  served  by  mitigating  three 
units  of  hshery  loss.  This  is  because  the 
marginal  mitigation  cost  for  each  is  less 
than  or  equal  to  its  marginal  opportunity 
cost.  The  NED  alternative  would 
therefore  provide  three  units  of 
mitigation  at  a  total  cost  of  31  (18  for  the 
mitigation  and  13  for  the  remaining 
uncompensated  losses).  Additional 
mitigation  could  be  undertaken  for  EQ 
purposes  but  at  a  corresponding  loss  in 
net  NED  benefits  due  to  increasing  NED 
costs. 

(g)  Problems  in  Application. 
Application  of  the  procedures  in  this 
section  presents  few  operational 
problems.  Market  prices  are  relatively 
easy  to  obtain.  Difficulties  to  be 
expected  in  using  NED  benefit 
evaluation  procedures  for  cost  analysis 
are  covered  in  the  respective  NED 
benefit  chapters. 

(h)  Data  Sources.  Market  price 
information  is  available  through  data  on 
comparable  sales.  Government 


publications  (e.g.,  U.S.  Departments  of 
Commerce,  Agriculture,  and  Labor 
bulletins),  and  business  reports.  Data 
sources  for  those  NED  benefit 
evaluation  procedures  having 
application  to  cost  analysis  are  covered 
in  their  respective  chapters. 

(i)  Report  and  Display  Procedures. 
N^  costs  identiHed  through  the  above 
procedures  will  be  displayed  as  line 
item  entries  in  the  adverse  effects 
section  of  the  NED  account.  The 
following  categories  will  be  used — (1) 
installation  costs  of  structural  measures. 
(2)  installation  costs  of  nonstructural 
measures,  (3)  OM&R  and  mitigation 
costs  for  each  of  the  above  categories, 
(4)  external  diseconomies,  and  (5)  other 
uncompensated  economic  losses  by 
type. 

§§704.142-704.145  [Reserved] 

Dated:  May  15, 1979. 

Leo  M.  Eisel, 

Director. 
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WATER  RESOURCES  COUNCIL 

Proposed  Revisions  to  the  Principles 
and  Standards  for  Planning  Water  and 
Related  Land  Resources;  Review 

1.  Notice  is  hereby  given  the  Water 
Resources  Council  proposes  to  revise 
and  modify  the  Principles  and  Standards 
for  Planning  Water  and  Related  Land 
Resources.  38  FR  29778,  dated 
September  10. 1973,  established 
pursuant  to  sec.  103  of  the  Water 
Resources  Planning  Act  of  1965  (Pub.  L. 
89-80)  primarily  to  accomplish  the  full 
integration  of  water  conservation  into 
project  and  program  planning  and  • 
review,  and  to  require  the  preparation 
and  inclusion  of  a  primarily 
nonstructural  plan  as  one  alternative 
whenever  structural  project  or  program 
alternatives  are  considered.  Additional 
changes  are  proposed  to  the  Standards 
to  assure  consistency  with  the  proposed 
procedures  for  beneHt  and  cost 
evaluation. 

2.  The  President  directed  the  Water 
Resources  Council  to  modify  the 
Principles  and  Standards  in  the 
following  respects: 

(A)  The  Principles  and  Standards 
shall  be  modified  to  accomplish  the  full 
integration  of  water  conservation  into 
project  and  program  planning  and 
review,  as  a  component  of  both  the 
economic  development  and 
environmental  quality  objectives,  and 

(B)  The  Principles  and  Standards  shall 
be  modiHed  to  require  the  preparation 
and  inclusion  of  a  primarily  nonstructural 
plan  as  one  alternative  whenever 
structural  project  or  program 
alternatives  are  considered.  This 
alternative  plan  should  incorporate  a 
combination  of  non-structural  or 
demand  reducing  measures  which  could 
feasibly  be  employed  or  adopted  to 
achieve  the  overall  project  purpose. 

Such  measures  should  not  be  limited  to 
those  which  the  agency  of  the  Federal 
Government  could  implement  directly 
under  present  authority  but  should 
include  floodplain  management 
techniques  (such  as  zoning),  pricing, 
policies,  groundwater  recharge,  and 
other  measures. 

3.  Only  those  sections  of  the 
Principles  and  Standards  being 
proposed  for  revison  or  modification  are 
published  as  part  of  this  notice.  For 
purposes  of  review,  the  revised  sections 
are  italicized  in  this  publication  and 
referenced  to  the  original  Principles  and 
Standards.  Where  no  changes  are 
recommended,  the  words  (No  change) 
appear  in  parentheses  after  the  title  of 
the  section.  If  an  entire  section  of  the 


original  Principles  and  Standards  is 
recommended  to  be  replaced  by  this 
draft,  the  words  (The  following  section 
completely  replaces  the  current  section) 
appear  in  parentheses  following  the  title 
of  the  section. 

4.  Following  public  review  and 
comment,  and  necessary  action  by  the 
Water  Resources  Council,  the  adopted 
revisions  will  be  used  for  the  planning  of 
water  resources  projects  covered  in  the 
Standards,  Section  I.B.2.  of  the 
Principles  and  Standards  and  of  Agency 
for  International  Development,  i.e., 
projects  covered  by  Section  101  of  Pub. 

L.  95-148.  The  revisions  will  apply  to  all 
levels  of  planning  if  such  projects  are 
subject  to  the  Principles  and  Standards. 
They  will  be  applicable  to:  (A)  projects 
which  may  be  approved  by  agency 
administrators.  (B)  projects  requiring 
congressional  authorization,  and  (C) 
authorized  projects  or  separable  project 
features  of  such  projects  not  yet  under 
construction  for  which  agencies 
currently  prepare  post-authorization 
planning  documents.  For  the  purpose  of 
implementing  these  revisions,  a  project 
shall  be  considered  under  construction 
when  funds  have  been  appropriated  by 
the  Congress  or  budgeted  by  the 
President  for  land  acquisition  or 
physical  construction  activity.  Projects 
for  which  post-authorization  planning 
documents  are  not  required  shall  be 
considered  under  construction  when 
authorized  for  construction. 

5.  The  Secretary  of  each  Department 
would  retain  the  discretion  to  review 
those  projects  not  under  construction 
and,  where  deemed  reasonable,  could 
exempt  a  project  from  complying  with 
these  revisions  or  may  partially  exempt 
a  project  and  direct  expedited 
additional  planning  to  more  fully  meet 
specific  procedures.  This  discretionary 
authority  would  apply  to  those  projects 
not  yet  authorized  for  which 
preauthorization  planning  is  now 
complete  or  will  be  completed  by  the 
end  of  FY  1980  and  those  authorized 
projects  requiring  post-authorization 
planning  if  such  planning  is  now 
complete  or  will  be  complete  by  the  end 
of  FY  1980.  Preauthorizaton  or  post¬ 
authorization  planning  shall  be 
considered  complete  when  the 
appropriate  planning  documents  have 
been  approved  by  the  responsible 
agency's  field  office.  Such  Secretarial 
review  is  proposed  to  ensure  that 
adequate  and  reasonable  discretion 
exists  to  prevent  imdue  loss  of  time  or 
expenditure  of  public  funds  in  those 
cases  where  additional  planning  is  not 
considered  necessary,  lliis  proposed 
discretionary  authority  could  not  be 
exercised  after  July  31, 1981. 


Authorized  projects  exempted  from 
complying  with  the  Principles  and 
Standards  would  also  be  exempted  from 
complying  with  the  adopted  revisions. 

'  6.  The  revisions  proposed  in  this 
notice  will  be  considered  for  adoption 
by  the  Water  Resources  Council  at  the 
close  of  the  public  comment  period. 
After  modiHcation  to  incorporate  the 
results  of  this  review,  the  Council  will 
publish  the  revised  Principles  and 
Standards  as  a  notice  in  the  Federal 
Register. 

Additionally,  it  is  the  Council’s  intent 
to  undertake  further  review  and 
revisions  of  the  Principles  and 
Standards  with  the  objective  of 
publishing  the  Principles  and  Standards 
as  proposed  rules  and  regulations.  This 
effort  will  include:  (A)  revisions  for 
clarity  and  conciseness.  (B)  revisions  to 
incorporate  the  requirements  of  Urban 
and  Community  Impact  Analysis  and 

(C)  revisions  to  integrate  the 
requirements  of  the  National 
Environmental  Policy  Act.  A  schedule 
for  this  effort  will  be  presented  to  the 
Water  Resources  Council  at  its  meeting 
of  Junes,  1979. 

7.  The  Water  Resources  Council  has 
prepared  an  environmental  assessment 
of  the  proposed  revisions  to  the 
Principles  and  Standards.  Copies  of  this 
assessment  may  be  obtained  from  the 
Director,  U.S.  Water  Resources  Council. 
2120  L  Street,  NW.,  Washington.  DC 
20037. 

8.  This  notice  establishes  the 
beginning  of  a  60-day  public  review 
period  to  provide  all  interested  parties 
an  opportunity  to  comment  on  the 
proposed  revisions  and  modibcations  to 
the  Principles  and  Standards.  During 
July  1979,  public  meetings  will  be  held 
on  the  Principles  and  Standards 
revisions  and  the  Manual  of  Procedures 
for  Evaluating  Benebts  and  Costs  in 
Water  Resources  Planning  (Level  C)  to 
solicit  comments.  These  meetings  are 
scheduled  for  Los  Angeles,  California: 

St.  Louis,  Missouri;  and  Washington. 
D.C,  according  to  the  following 
schedule: 

July  10— Q  a.m,  to  5  p.m. 

Marriot  Hotel-Airport,  5855  West  Century 
Boulevard,  Los  Angeles,  California. 

July  17—9  a.m.  to  5  p.m. 

Ofrice  of  Personnel  Management  Auditorium 
(formerly  Civil  Service  Commission 
Auditorium).  1900  E  Street,  NW.. 
Washington,  D.C. 

July  24 — 9  a.m.  to  5 p.m. 

Mudd  Law  Building — First  Floor  Conference 
Room,  Washington  University,  St.  Louis. 
Missouri. 


The  amount  of  time  for  oral 
statements  during  the  meetings  will  be 
limited.  Anyone  planning  to  make  a 
statement  should  write  or  telephone  and 
indicate  which  meeting  will  be  attended 
and  the  time  of  day  preferred: 

Wanda  Phdan.  Public  Information  Officer, 

US.  Water  resources  Council.  2120  L 

Street,  NW^  Washington.  D.C  20037, 202/ 

254-8290. 

The  Council  will  schedule  the  time  as 
closely  as  possible  to  that  requested  and 
will  notify  speakers  as  to  the  time 
alloted. 

9.  Comments  must  be  received  on  or 
before  July  27, 1979. 

10.  Comments  should  be  addressed  to 
the  Director,  U.S.  Water  Resources 

-  Council  2120  L  Street,  NW..  Washington, 

D.C.  20037.  All  written  comments  made 
pursuant  to  this  notice  will  be  available 
for  public  inspection  at  the  address 
given  above. 

FOR  FURTHER  INFORMATION  CONTACT: 

Lewis  D.  Walker,  U.S.  Water  Resources 
Council,  2120  L  Street,  NW., 

Washington,  D.C  20037  (202/254-6453). 

Proposed  Revisions  to  the  Principles  for 
Planning  Water  and  Related  Land 
Resources 

1.  Purpose  and  Scope:  (No  change). 

n.  Objectives:  Introduction  (No 
change). 

A.  Beneficial  Effects  on  National 
Economic  Development.  Beneficial 
effects  to  be  displayed  in  the  national 
economic  development  account  are 
increases  in  the  value  of  the  output  of 
goods  and  services  and  improvements  in 
national  economic  efficiency  resulting 
from  a  plan.  These  include: 

a.  The  value  to  users  of  increased  or 
reallocated  outputs  of  goods  and 
services;  *  *  * 

b.  The  value  of  output  resulting  fi'om  • 
external  economies. 

B.  Adverse  Effects  on  National 
Economic  Development  (No  change). 

C.  Beneficial  and  Adverse  Effects  on 
Environmental  Quality  (No  change). 

III.  Other  Beneficial  and  Adverse 
Effects:  (No  change). 

rv.  General  Evaluation  Principles: 

A.  General  Setting  (No  change). 

B.  Measurement  of  Beneficial  and 
Adverse  Effects  (No  change). 

C.  Price  Relationships  (No  change). 

D.  The  Discount  or  Interest  Rate  (No 
change). 

E.  Consideration  and  Comparison  of 
Alternatives.  (The  following  completely 
replaces  the  current  section.) 

A  range  of  possible  alternatives 
capable  of  application  by  various  levels 
of  government  and  nongovernmental 
interests  should  be  systematically 


evaluated  in  terms  of  their  contributions 
to  the  national  economic  development 
and  environmental  quality  objectives. 

Water  conservation  shall  be  fully 
integrated  into  project  and  program 
planning  and  review  as  a  means  of 
achieving  both  the  national  economic 
development  and  environmental  quality 
objectives.  Water  conservation  consists 
of  actions  that  will  (a)  reduce  the 
demand  for  water,  (b)  improve 
efficiency  in  use  and  reduce  losses  and 
waste;  and  (c)  improve  land 
management  practices  to  conserve 
water.  A  clear  contrast  is  drawn 
between  the  above  conservation 
elements  and  storage  facilities. 

In  addition,  a  primarily  nonstructural 
plan  will  be  prepared  and  included  as 
one  alternative  whenever  structural 
project  or  program  alternatives  are 
considered  This  alternative  plan  should 
incorporate  a  combination  of 
nonstructural  or  demand-reducing 
measures  which  could  feasibly  (in  light 
of  the  national  economic  development 
and  environmental  quality  objectives) 
be  employed  or  adopted  to  achieve  the 
overall  project  purpose. 

Alternatives  should  not  be  limited  to 
those  the  Federal  Government  could 
implement  directly  under  present 
authorities.  Therefore  the  cooperative 
role  of  local.  State,  regional,  and  Federal 
organizations  in  implementing 
alternatives  will  be  stressed.  Plans,  or 
increments  thereto,  will  not  be 
recommended  for  Federal  development 
that,  although  they  have  beneficial 
effects  on  the  objectives,  would 
physically  or  economically  preclude 
alternative  non-Federal  plans  which 
would  likely  be  undertaken  in  the 
absence  of  the  Federal  plan  and  which 
would  more  effectively  contribute  to  the 
objectives  when  comparably  evaluated 
according  to  these  principles. 

F.  Period  of  Analysis  (No  change). 

G.  Scheduling  (No  change). 

R  Risk  and  Uncertainty  (No  change). 

I.  Sensitivity  Analysis  (No  change). 

J.  Updating  Plans  (No  change). 

V.  Plan  Formulation. 

Plans  will  be  directed  to  the 
improvement  in  the  quality  of  life 
contributing  to  meeting  o/ current  and 
projected  needs  and  problems  as 
identified  by  the  desires  of  people  in 
such  a  manner  that  improved 
contributions  are  made  to  society’s 
preferences  for  national  economic 
development  and  environmental  quality. 
'These  plans  should  be  formulated  to 
reflect  national,  regional.  State,  and 
local  needs  or  problems  consistent  with 
the  above  two  objectives. 

Planning  of  water  and  land  resources 
is  a  part  of  broader  pubhc  and  private 


planning  to  meet  regional  and  local 
needs  and  to  alleviate  problems. 
Therefore,  planning  for  water  and  land 
resources  should  be  carefully  related  to 
other  regional  or  local  planning 
activities  and  should  include  active 
participation  of  all  interests. 

Plans  for  water  and  land  resources 
will  focus  upon  the  specified 
components  of  the  objective  desired  for 
the  designated  region,  river  basin.  State, 
or  local  planning  setting.  There  are 
expressed  in  terms  of  projected  needs 
and  problems  identified  in  each 
plaiming  setting. 

The  planning  process  includes  the 
following  major  steps: 

*  (1)  Specify  components  of  the 

objectives  relevant  to  the  planning 
setting; 

(2)  Evaluate  resource  capabilities  and 
expected  conditions  without  any  plan; 

(3)  Formulate  alternative  plans  to 
achieve  varying  levels  of  contributions 
to  the  specified  components  of  the 
objectives,  including  preparation  of  one 
primarily  nonstructural  alternative; 

(4)  Analyze  the  differences  among 
alternative  plans  which  reflect  differeut 
emphasis  among  the  specified 
components  of  the  objectives; 

(5)  Review  and  reconsider,  if 
necessary,  the  specified  components  for 
the  planning  setting  and  formulate 
additional  alternative  plans  as 
appropriate;  and 

(6)  Select  a  recommended  plan  from 
among  the  alternative  plans  based  upon 
an  evaluation  of  the  trade  offs  between 
the  objectives  of  national  economic 
development  and  environmental  quality 
and  considering,  where  appropriate,  the 
effects  of  the  plans  on  regional 
development  and  social  well-being. 

A.  Specification  of  Components  of  the 
Objectives. 

At  the  outset  and  throughout  the 
planning  process,  the  responsible 
planning  organization  will  consult 
appropriate  Federal  regional.  State,  and 
local  groups  to  ascertain  the 
components  of  the  objectives  that  are 
significantly  related  to  the  use  and 
management  of  the  resources  in  the 
planning  setting.  These  will  be 
expressed  in  terms  of  needs  and 
problems. 

The  components  selected  for  use  in 
formulating  alternative  plans  should  be 
of  concern  to  the  Nation,  and  the 
components  should  be  those  that  can 
reasonably  be  expected  to  be 
.  substantially  influenced  through  the 
management  and  development 
alternatives  (available  to  the  planner) 
which  may  be  implemented  by  Federal, 
State,  ar  local  entities. 
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The  components  of  objectives  for 
which  plans  are  formulated  can  be 
expected  to  change  over  time  and 
between  areas  of  the  Nation  as 
,  preferences  and  possibilities  change  and 
differ.  These  changes  will  be  reflected  ih 
the  Water  Resources  Council's 
Stands 'ds. 

The  objectives  for  which  plans  are 
formulated  can  also  be  expected  to 
change  over  time  as  preferences'  and 
possibilities  change.  Changes  in 
objectives  will  be  accommodated  only 
through  revision  of  these  principles. 

The  specified  components  will  be 
defined  so  that  meaningful  alternative 
levels  of  achievement  are  identified. 

This  will  facilitate  the  formulation  of 
alternative  plans  in  cases  where  there 
may  be  technical,  legislative,  or 
administrative  constraints  to  full 
achievement  of  objectives. 

B.  Evaluation  of  Conditions  Without  a 
Plan  (No  change). 

C.  Formulation  of  Alternative  Plans. 

The  planning  process  involves  an 

evaluation  of  alternative  means, 
including  both  structural  and 
nonstructural  measures,  to  achieve 
desired  effects. 

Based  upon  identified  needs  and 
problems,  alternative  plans  will  be 
prepared  and  evaluated  in  the  context  of 
their  contributions  to  the  objectives. 

This  involves  comparisons  between 
objectives,  and  it  will  be  necessary  to 
formulate  alternative  plans  that  reflect 
different  relative  emphasis  between  the 
objectives  for  the  planning  setting. 

The  number  of  alternative  plans  to  be 
developed  for  each  planning  effort  will 
depend  upon  complementarities  or 
conflicts  among  specified  components  of 
the  objectives,  resource  capabilities, 
technical  possibilities,  and  the  extent  to 
which  the  design  of  additional 
alternative  plans  can  be  expected  to 
contribute  significantly  to  the  choice  of 
a  recommended  plan.  Because  planning 
staffs  are  limited,  emphasis  should  be 
placed  on  examination  of  those 
alternative  waters  and  land-use  plans 
which  may  have  appreciable  effects  on 
objectives. 

With  respect  to  the  number  of 
alternative  plans  there  will  be  a 
continuing  dialog  among  the  Water 
Resources  Council,  river  basin 
commissions,  and  other  planning  groups, 
emphasizing  on  the  one  hand  the  need 
for  national  guidelines  and  overview  of 
objectives  for  which  alternative  plans 
are  formulated,  and  on  the  other  the 
special  insights  into  local  planning 
situations  that  field  level  teams  may 
develop. 

Appropriate  methods  and  techniques 
for  estimating  beneficial  and  advei^e 


effects  will  be  used  y)  provide  reliable 
estimates  of  the  consequences  and 
feasibility  of  each  alternative  plan. 

One  alternative  plan  will  be 
formulated  in  whidi  optimum 
contributions  are  made  to  the  national 
economic  development  objective. 
Additionally,  during  the  planning 
process  at  least  one  alternative  plan  will 
be  formulated  which  emphasizes  the 
contributions  to  the  environmental 
qualit>  objective.  In  addition,  a 
primarily  nonstructural  plan  shall  be 
prepared  and  included  whenever 
structural  project  or  program 
alternatives  are  considered. 

Other  alternative  plans  reflecting 
significant  physical,  technological,  legal 
or  public  policy  constraints  or  reflecting 
significant  trade-offs  between  the 
national  economic  development  and 
environmental  quality  objectives  may  be 
formulated  so  as  not  to  overlook  a  best 
overall  plan. 

(The  rest  of  this  section  remains 
unchanged.) 

b.  Analysis  of  Alternative  Plans  (No 
change). 

E.  Reconsideration  of  Specified 
Components  of  the  Objectives  (No 
change). 

F.  Plan  Selection. 

From  its  analysis  of  alternative  plans, 
the  planning  organization  will  select  a 
recommended  plan.  The  plan  selected 
will  reflect  the  relative  importance 
attached  to  different  objectives  and  the 
extent  to  which  the  two  objectives  can 
be  achieved  by  carrying  out  the  plan. 

The  recommended  plan  should  be 
formulated  so  that  beneficial  and 
adverse  effects  toward  objectives 
reflect,  to  the  best  of  current 
understanding  and  knowledge,  the 
prioritiea  and  preferences  expressed  by 
the  public  at  all  levels  to  be  affected  by 
the  plan.  A  recommended  plan  must 
have  net  national  economic 
development  benefits  unless  the 
deficiency  in  net  benefits  for  the 
national  economic  development 
objective  is  the  result  of  benefits 
foregone  or  additional  costs  incurred  to 
serve  the  environmental  quality 
objective.  In  such  cases,  a  plan  with  a 
less  than  unity  benefit-cost  balance  may 
be  recommended  as  long  as  the  net 
deficit  does  not  exceed  die  benefits 
foregone  and  the  additional  costs 
incurred  for  the  environmental  quality 
objective.  A  Departmental  Secretary  or 
head  of  an  independent  agency  may 
make  an  exception  to  the  net  benefits 
rule  if  he  determines  that  circumstances 
unique  to  the  plan  formulation  process 
warrant  such  exception. 

In  addition  to  the  recommended  plan 
with  supporting  analysis,  other 


significant  alternative  plans  embodying 
different  priorities  between  the 
objectives  and  in  consideration  of  water 
conservation  and  nonstructural 
planning  requirements,  will  be 
presented  in  the  planning  report 
Included  with  the  presentation  of 
alternative  plans  will  be  an  analysis  of 
trade  offs  among  them.  The  trade  offs 
will  be  set  forth  in  explicit  terms, 
including  the  basis  for  choosing  the 
recommended  plan  from  among  the 
alternative  plans. 

VI.  System  of  Accounts  (No  change). 

VII.  Cost  Allocation,  Reimbursement, 
and  Cost  Sharing  (No  change). 

Vni.  National  Program  for  Federal  and 
Federally  Assisted  Activities  (No 
change). 

DC  Implementation  of  Principles  (No 
change). 

X.  Application  and  Effect  (No  change). 

Proposed  Revisions  to  the  Standards  for 
Planning  Water  and  Related  Land 
Resources 

I.  Purpose  and  Scope  (No  change). 

n.  Objectives: 

A.  Introduction.  The  Principles  for 
Planning  Water  and  Land  Resources . 
define  the  objectives  of  national 
economic  development  and 
environmental  quality.  These  objectives 
provide  the  basis  for  the  formulation  of 
State,  region,  and  river  basin  plans  for 
the  use  of  water  and  land  resources  to 
contribute  to  meeting  forseeable  short- 
and  long-term  needs  and  have  been 
explicitly  stated  or  implied  in  numerous 
congressional  enactments  and  Executive 
actions.  The  most  notable  of  these 
actions  in  water  and  related  areas  are 
summarized  below. 

In  the  Flood  Control  Act  of  1936,  the 
Congress  declared  that  benefits  to 
whomsoever  they  may  accrue  of  Federal 
projects  should  exceed  costs. 
Interpretation  of  this  statute  has 
resulted  in  development  of  various 
analytical  procedures  to  evaluate  the 
benefits  and  costs  of  proposed  projects. 
These  procedures  have  centered  around 
a  national  economic  efficiency  analysis 
and  were  first  published  as  "Proposed 
Practices  for  Economic  Analysis  of  River 
Basin  Projects”  in  May  1950  and  revised 
in  May  1958.  Budget  Bureau  Circular  No. 
A-47  was  issued  on  December  31, 1952, 
informing  the  agencies  of  considerations 
which  would  guide  the  Bureau  of  the 
Budget  in  its  evaluations  of  projects  and 
requiring  uniform  data  that  would 
permit  comparisons  among  projects. 

On  October  6. 1961,  the  President 
requested  the  Secretaries  of  Interior, 
A^culhure,  Army,  and  Health. 
Education,  and  Welfare  to  review 
existing  evaluation  standards  and  to 
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recommend  improvements.  Their  report, 
"Policies,  Standards,  and  Procedures  in 
the  Formulation,  Evaluation,  and 
Review  of  Plans  for  Use  and 
Development  of  Water  and  Related 
Land  Resources,"  was  approved  by  the 
President  on  May  15, 19^,  and 
published  as  Senate  Document  No.  97, 
87th  Congress,  2d  Session.  Hiis 
document  replaced  Budget  Bureau 
Circular  No.  A-47  and  in  turn  has  been 
superseded  by  the  "Principles  for 
Planning  Water  and  Land  Resources," 
upon  their  approval  by  the  President, 
and  by  these  "Standards  for  Planning 
Water  and  Land  Resources." 

(The  following  paragraph  would  be 
added  to  the  original  Standards.) 

On  July  12, 1978,  the  President 
directed  that  the  Principles  and 
Standards  for  iHanning  Water  and 
Related  Land  Resources,  (P&S)  38  Fed. 
Reg.  24778,  September  10, 1973,  be 
scrupulously  adhered  to  in  the  planning, 
review  and  implementation  of  Federal 
water  resources  projects.  Moreover,  the 
President  directed  that  the  September 
10, 1973  P&S  be  modihed  to  accomplish 
the  full  integration  of  water 
conservation  into  project  and  program 
planning  and  review  as  a  component  of 
both  the  economic  development  and 
environmental  quality  objectives  and  to 
require  the  preparation  and  inclusion  of 
a  primarily  nonstructiu*al  plan  as  one 
alternative  whenever  structiu'al  projects 
or  program  alternatives  are  considered. 
The  "Principles  for  Planning  Water  and 
Land  Resources"  and  these  "Standards 
for  Planning  Water  and  Land 
Resources"  supersede  the  September  10, 
1973  P&S. 

By  enacting  laws  and  taking  actions 
enumerated  below  and  others,  the 
Congress  and  the  President  have 
broadened  the  objectives  to  be 
considered  in  water  and  land  resources 
planning. 

The  two  objectives  as  deHned  in  the 
principles  and  set  forth  in  more  detail  in 
these  standards  provide  a  flexible 
planning  framework  that  is  responsive 
to  and  can  accommodate  changing 
national  needs  and  priorities. 

The  statement  of  the  objectives  and 
specification  of  their  components  in 
these  standards  is  without  implication 
concerning  priorities  to  be  given  to  them 
in  the  process  of  plan  formulation  and 
evaluation.  These  standards, 
nonetheless,  do  recognize  and  make 
provision  for  a  systematic  approach  by 
which  the  gener^  public  and 
decisionmakers  can  assess  the  relative 
merits  of  achieving  alternative  levels  of 
satisfaction  to  the  two  objectives  where 
there  may  be  conflict,  competition,  or 
complementarity  between  them,  liis 


will  provide  the  type  of  information 
needed  to  improve  the  public 
decisionmaking  process. 

B.  Major  Congressional  Directives  (No 
change). 

C.  Relationships  of  Program  Measures 
to  Objectives  (No  change). 

D.  Objectives. 

1.  National  economic  development. 
The  national  economic  development 
objective  is  enhanced  by  increasing  the 
value  of  the  nation’s  ou^ut  of  goods  and 
services  and  improving  national 
economic  efficiency. 

National  economic  development 
reflects  increases  in  the  Nation’s 
productive  output,  an  output  which  is 
partly  reflected  in  a  national  product 
and  income  accoimting  framework 
designed  to  measure  the  continuing 
flows  of  goods  and  services  into  direct 
consumption  or  investment. 

In  addition,  national  economic 
development  is  affected  by  beneficial 
and  adverse  externalities  stemming 
from  normal  economic  production  and 
consumption,  imperfect  market 
conditions,  and  Ganges  in  productivity 
of  resource  inputs  due  to  investment. 
National  economic  development  is  also 
affected  by  the  availability  of  public 
goods  which  are  not  accounted  for  in  the 
national  product  and  income  accoimting 
framework.  Thus,  the  concept  of 
national  economic  development  is 
broader  than  that  of  national  income 
and  is  used  to  measure  the  impact  of 
governmental  investment  on  the  total 
national  output  The  gross  national 
product  and  national  income  accounts 
do  not  give  a  complete  accounting  of  the 
value  of  the  output  of  final  goods  and 
services  resulting  from  governmental 
investments  because  oidy  government 
expenditures  are  included.  This  is 
especially  true  in  those  situations  where 
governmental  investment  is  required  to 
overcome  imperfections  in  the  private 
market.  Therefore,  national  economic 
development  as  defined  in  these 
standards  is  only  partially  reflected  in 
the  gross  national  product  and  national 
income  accounting  framework. 

A  similar  situation  prevails  where  a 
private  investment  results  in  the 
production  of  final  public  goods  or 
externalities  that  are  not  exchanged  in 
the  market 

Components  of  the  national  economic 
development  objective  include: 

a.  The  value  of  increased  or 
reallocated  outputs  of  goods  and 
services  resulting  from  a  plan. 

Development  and  management  of 
water  and  land  resources  result  in 
increased  or  more  efficient  production 
of  goods  and  s^vices  which  can  be 
measured  in  terms  of  their  value  to  the 


user.  Increases  in  crop  yields,  expanding 
recreational  use,  and  peaking  capacity 
for  power  systems  are  examples  of 
direct  increases  in  the  Nation’s  output 
which  result  from  water  and  related 
land  resources  developments  and 
management 

Moreover,  such  management  often 
results  in  a  change  in  the  productivity  of 
natural  resources  and  the  productivity  of 
labor  and  capital  used  wi&  these 
resources.  Increased  earnings  from 
changes  in  land  use,  reduced  disruption 
of  economic  activity  due  to  droughts, 
floods  and  fluctuating  water  supplies, 
and  removal  of  constraints  on 
production  through  increased  water 
supplier  or  improved  water 
management  are  examples  of  direct 
increases  in  productivity  from  water  and 
land  development  that  contribute  to 
national  output. 

Development  and  management  of 
water  and  land  resources  may  result  in 
increased  production  from  the 
employment  of  otherwise  unemployed 
or  underemployed  resources,  as  well  as 
contributions  to  increased  output  due  to 
cost  savings  resulting  in  the  release  of 
resources  for  employment  elsewhere. 

b.  The  value  of  output  resulting  frt)m 
external  economies.  In  addition  to  the 
value  of  goods  and  services  derived  by 
users  of  outputs  of  a  plan,  there  may  be 
external  gains  to  other  individuals  or 
groups. 

2.  Environmental  Quality  (No  change). 

E.  Effects  on  Objectives  (No  change). 

F.  Beneficial  Effects  on  National 
Economic  Development.  Beneficial 
effects  in  the  national  economic 
development  accoimt  are  the  increases 
of  the  value  of  the  output  of  goods  and 
services  and  improvements  in  national 
economic  efficiency. 

1.  Generel  measurement  concepts. 
There  are  two  basic  sources  of 
increased  output  of  goods  and  services 
that  contribute  toward  enhancing 
national  economic  development.  First, 
additional  resources' may  be  employed 
using  normal  production  techniques,  a, 
for  example,  in  the  application  of 
irrigation  water  and  other  associated 
resourcee  to  land  for  the  production  of 
agricultural  commodities  or  in  the  use  of 
electric  power  and  other  associated 
resomces  for  the  production  of 
aluminum.  Second,  resource 
productivity  changes  may  be  induced  bj 
the  plan,  resulting  in  more  efficient 
production  techniques  to  be  used  to 
achieve  a  higher  level  of  output  from  th( 
same  resources  or  the  same  level  of  a 
specific  output  with  fewer  resoinxes  or 
the  employment  of  otherwise 
unemployed  or  underemployed 
resources  than  would  be  achieved 
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without  the  plan.  In  the  latter  case,  the 
release  of  productive  resources  which 
can  be  employed  elsewhere  in  the 
economy  for  Ae  production  of  other 
goods  and  services  ultimately  results  in 
an  increase  in  national  output  as  a 
consequence  of  a  plan. 

For  example,  reduced  use  of  water  in 
irrigation  through  improved  water 
management  may  make  that  saved 
water  available  to  irrigate  additional 
acreage,  provide  for  municipal  use,  or 
satisfy  in-stream  flow  needs  for  fish  and 
wildlife  without  construction  of 
additional  supplies. 

These  two  sources  of  increased  output 
may  apply  to  situations  in  which  the 
plan  results  in  the  reproduction  of  Hhal 
consumer  goods  or  intermediate 
producer  goods  utilized  by  direct  users; 
and  they  may  also  apply  in  situations  in 
which  firms  are  indirecUy  affected 
through  economic  interdependence  with 
firms  which  utilize  the  intermediate 
producer  goods  from  the  plan. 

For  convenience  of  measurement  and 
analysis,  beneficial  effects  on  national 


Assuming  the  normal  demand-output 
relationship,  additional  plan  output  will 
be  taken  by  users  as  the  unit  price  of 
output  falls.  If.  as  a  result  of  the  plan, 
output  is  increased  by  an  amount  Ql- 
Qo,  the  total  value  of  this  additional 
output  to  the  users  is  measured  by  the 
entire  shaded  area  on  the  chart  This  is 
a  larger  amoimt  than  would  be  reflected 
by  the  market  value.  It  is  the  sum  of 
market  price  times  increased  quantity 


economic  develofmient  are  classified  as 
follows: 

a.  The  value  of  increased  ou^uts  of 
goods  and  services  from  a  plan; 

b.  The  value  of  output  resulting  from 
external  economies  caused  by  a  plan. 

In  each  case,  with  and  without 
analysis  must  be  applied  to  ascertain 
that  with  a  plan  there  is  a  net  increase 
in  the  production  of  goods  £md  services, 
regardless  of  source,  over  those  that 
would  be  obtained  in  the  absence  of  the 
plan. 

The  general  measurement  standard 
for  increases  in  the  national  output  of 
goods  and  services  will  be  the  total 
value  of  the  increase,  where  total  value 
is  defined  as  the  willingness  of  users  to 
pay  for  each  increment  of  output  fi'om  a 
plan.  Such  a  value  would  be  obtained  if 
the  “seller”  of  the  output  was  able  to 
apply  a  flexible  unit  price  and  charge 
each  user  (consumer)  an  individual  price 
to  capture  the  full  value  of  the  output  to 
the  user.  This  concept  is  illustrated  in 
figure  1. 


(represented  by  the  rectangle  CBQ’Q") 
plus  the  consumer  surplus  for  that 
increase  (represented  by  the  triangle 
ABC). 

Since,  in  most  instances,  it  is  not 
possible  for  the  planner  to  measiire  the 
actual  demand  situation,  three 
alternative  techniques  can  be  used  to 
obtain  an  estimate  of  the  total  value  of 
the  output  of  the  plan — willingness  to 
pay  based  upon  market  price  or 


simulated  marketpnce,  change  in  net 
income,  and  the  most  likely  alternative. 

If  the  additional  output  firam  a  plan  is 
not  expected  to  have  a  significant  effect 
on  price,  actual  or  simulated  market 
prices  will  closely  approximate  the  total 
value  uf  the  output.  Tiis  is  true  because 
there  would  be  no  consumer’s  surplus.  If 
the  additional  output  is  expected  to 
significantly  influence  market  price  (as 
in  figure  1),  a  price  midway  between 
that  expected  with  and  without  the  plan 
may  be  used  to  estimate  the  total  v^ue. 
This  would  approximate  the  willingness 
to  pay,  including  consumer  surpluses,  in 
most  cases. 

When  outputs  of  a  plan  are 
intermediate  goods  or  services,  the  net 
income  of  the  (producer)  user  may  be 
increased.  Where  changes  in  net  income 
of  each  individual  user  can  be 
estimated,  a  close  approximation  of  the 
total  value  of  the  output  of  the  plan 
(including  consumer  surpluses)  will  be 
obtained. 

The  cost  of  the  most  likely  alternative 
means  of  obtaining  the  desired  output 
can  be  used  to  approximate  total  value 
when  the  willin^iesa  to  pay  or  change  in 
net  income  methods  cannot  be  used.  The 
cost  of  the  most  likely  alternative  means 
will  generally  misstate  the  total  value  of 
the  output  of  a  {daiL  Ttiis  is  because  it 
merely  indicates  what  society  must  pay 
by  the  next  most  likely  alternative  to 
accrue  the  output,  rat^  than  estimating 
the  real  value  of  the  output  of  a  plan  to 
the  users.  This  assumes,  of  course,  that 
society  would  in  fact  undertake  the 
alternative  means.  Because  the  planner 
may  not  be  able  to  determine  whether 
alternative  means  would  be  undertaken 
in  the  absence  of  the  project,  this 
procedure  for  benefit  estimation  must  be 
used  cautiously.  In  determining  the  most 
likely  alternative,  the  planner  must  give 
adequate  consideration  to  nonstructural 
alternatives  and  conservation  measures 
as  well  as  structural  alternatives. 

Application  of  these  general 
measurement  standards  will  necessarily 
vary,  depending  upon  the  source  by 
which  output  is  increased  (that  is,  via 
direct  increases  in  production  or  through 
subsequent  employment  of  released 
resources),  upon  the  type  of  goo^  or 
service  produced  (whether  the  output  is 
an  intermediate  or  final  good),  and  upon 
the  type  and  nature  of  available 
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alternatives.  General  measxuement 
methods  for  each  type  of  situation  as 
well  as  an  indication  of  the  water  and 
land  resource  plan  outputs  to  which 
these  standards  are  applicable  are 
presented  below. 

a.  Direct  output  increases.  Direct 
outputs  of  water  and  land  resource 
plans  may  be  in  the  form  of  either  final 
consumer  goods  or  intermediate  goods. 
An  effective  direct  or  derived  demand 
must  exist  for  the  final  and  intermediate 
goods,  respectively,  to  include  the  value 
o/ increased  output  as  a  contribution  to 
national  economic  development 

Certain  consumer  goods  and  services 
may  result  directly  ^m  water  projects 
and  be  used  with  no  additional 
production  resulting  therefivm. 
Recreation,  municipal  water,  and 
electric  power  for  residential  use  are 
examples  of  this  type  of  goods  or 
services.  Most  goods  and  services 
produced  by  alternative  plans  are  not 
directly  consumed,  however,  but  are 
intermediate  products  that  serve  as 
inputs  for  producers  of  final  goods  or 
producers  of  other  intermediate  goods. 
The  development  of  irrigation  water  for 
use  in  producing  food  and  fiber,  of 
supplying  electric  power  and  water  for 
industry  are  examples. 

The  values  of  increased  output 
resulting  directly  &x)m  plans  that 
produce  final  consumer  goods  or 
services  is  properly  measured  as  the 
willingness  to  pay  by  final  users  for 
such  output.  When  a  competitive  maricet 
price  is  not  directly  available,  and  the 
increased  output  will  not  be  large 
enough  to  affect  prices,  total  value  of 
ou^ut  may  be  estimated  by  simulated 
market  prices  or  the  use  of  the  cost  of 
the  most  likely  alternative  means  of 
producing  such  final  output.  Examples  of 
types  of  outputs  to  which  these  methods 
may  be  applied  include: 

a.  Community  and  residential  water 
supply; 

b.  Electric  power  provided  for 
community  and  residential  use;  and 

c.  Recreation  enhancement 

(The  rest  of  this  section  remains 

unchanged.) 

2.  Measurement  of  the  Value  to  Users 
of  Increased  Outputs 

a.  Water  supply.  Plans  for  water 
supply  are  generally  designed  to  satisfy 
requirements  for  water  as  a  final  good  to 
domestic  and  municipal  users  and  as  an 
intermediate  good  to  agricultural  and 
industrial  users.  Plan  elements  which 
satisfy  requirements  in  these  uses 
generally  require,  either  separately  or  in 
combination,  an  increase  in  water 
quantity,  an  improvement  in  water 
quality,  and  improvement  in  the 


reliability  of  both  quantity  and  quality. 
or  an  increase  in  demand. 

Where  it  is  necessary  to  use 
alternative  costs  for  approximation  of 
total  value  for  water  supply,  as  provided 
herein,  the  alternative  selected  must  be 
a  likely  and  realistic  alternative  directly 
responsive  to  achievement  of  this 
particular  category,  namely  the 
additional  output  or  more  efficient  use 
of  water  as  an  input  to  industrial,  * 
{^cultural,  and  municipal  uses  or  as  a 
final  good  for  community  and  individual 
uses.  Moreover,  the  alternative  must  be 
a  viable  one  in  terms  of  engineering  and 
financing  and  must  be  institutionally 
acceptable.  It  must  be  more  than  a 
hypothetical  project.  It  must  be  a  real 
alternative  that  could  and  would  likely 
betundertaken  in  the  absence  of  the 
proposed  program,  for  instance,  the 
reuse  or  recycling  of  existing  water 
supplies  or  &e  use  of  available 
groundwater,  including  the  improvement 
of  its  quality,  if  necessary. 

(The  rest  of  this  section  remains 
unchanged.) 

b.  Flood  control,  land  stabilazation, 
drainage,  and  related  activities.  A 
number  of  activities,  such  as  flood 
control  and  prevention,  flood-plain 
management,  drainage,  prevention  of 
sedimentation,  land  stabilization,  and 
erosion  control,  contribute  to  the 
objectives  through  improving  the 
productivity,  use,  and  attractiveness  of 
the  Nation’s  land  resources.  From  the 
viewpoint  of  their  contribution  to 
national  economic  development,  the 
effect  of  these  activities  on  the  output  of 
goods  and  services  is  manifested  by 
increasing  the  productivity  of  land  or  by 
reducing  the  costs  of  using  the  land 
resources,  thereby  releasing  resources 
for  production  of  goods  and  services 
elsewhere.  These  activities  affect  land 
resources  in  the  following  manner 

(1)  Prevention  or  reduction  of 
inundation  arising  firam  stream 

.  overflow,  overland  waterfiow,  high  lake 
stages,  and  high  tides; 

(2)  Improvement  of  drainage; 

(3)  Prevention  or  reduction  of  soil  ' 
erosion,  including  sheet  erosion, 
fullying,  flood-plain  scouring, 
streambank  cutting,  shore  or  beach 
erosion,  cmd  prevention  of 
sedimentation;  and 

(4)  Reduction  of  use  limitations  on 
land  resources. 

There  are  essentially  three  types  of 
effects  on  use  that  may  occur  as  a 
benefit  from  including  these  activities  in 
a  plan.  The  first  is  an  increase  in  the 
productivity  of  land  without  a  change  in 
land  use.  llie  second  is  a  shift  of  land 
resources  to  a  more  intensive  use  than 
would  occur  in  the  absence  of  a  plan. 


The  third  is  a  shift  of  land  resources  to 
less  intensive  use  that  would  occur  in 
the  absence  of  a  plan.  In  each  case,  the 
general  method  of  calculating  benefits  is 
applicable.  The  distinction  is  made  only 
to  facilitate  the  application  of  the 
general  method  in  different  settings  and 
as  a  means  of  providing  criteria  for  the 
use  of  alternative  techniques  for 
estimating  net  income  changes  for  the 
three  classes  of  land  utilization  under 
the  with  and  without  analysis. 

The  general  method  to  be  applied  in 
measuring  effects  for  these  and  any 
other  activities  that  result  in  a  change  in 
net  productivity  or  a  reduction  in  the 
cost  of  using  land  resources  involves  the 
measurement  of  the  difference  in  net 
income  accruing  to  users  of  land 
resources  benefiting  from  such  activities 
compared  with  what  these  users  would 
earn  in  the  absence  of  such  a  plan.  This 
generally  defined  and  establishes  the 
limit  of  the  willingness  of  users  to  pay 
for  a'plan  that  results  in  a  change  in 
productivity  or  reduction  in  the  cost  of 
using  land  resources. 

Willingness  to  pay  of  the  users,  which 
is  the  basis  for  approximating  the  value 
of  output  from  these  activities,  whether 
it  be  in  the  form  of  increased  production 
of  intermediate  or  final  goods  or  release 
of  resources,  may  be  obtained  by  the 
following  approaches. 

(a)  Productivity  increase.  In  this 
situation,  analysis  with  and  without  the 
plan  indicates  that  the  current  and 
future  enterprises  employing  given  land 
resources  are  essentially  the  same  with 
the  plan  as  they  would  be  without  the 
plan.  Further,  it  is  more  profitable  for 
the  given  enterprise  to  continue  to  use 
the  given  land  resource  even  without  the 
boneficial  effect  of  the  plan  than  to 
locate  at  the  next  most  efficient 
location.  Net  income  change  can  then  be 
measured  as  the  difference  in  net 
income  accruing  to  the  enterprise  on  the 
specified  land  resource  witliout  the  plan 
compared  with  what  that  enterprise 
would  receive  as  net  income  with  the 
plan  on  the  same  land  resource. 

(b)  Changes  in  land  use.  Two 
situations  are  covered  by  changes  in 
land  use.  These  are: 

(i)  The  situation  in  which  the  land 
owner  benefiting  from  the  change  in 
land  use  would  only  utilize  the  land 
resource  affected  by  such  activity  once 
the  plan  has  become  operative.  In  other 
woi^,  it  would  not  be  as  profitable  for 
the  benefiting  landowner  to  utilize  the 
affected  land  resource  unless  improved 
through  one  of  the  activities  in  this 
category  as  compared  with  the  next 
most  efficient  location.  Without  such  a 
plan  the  improved  enterprise  would 
occur  at  an  alternative  location.  Net 
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income  change  to  the  landowner  will  be 
measured  as  the  difference  in  net 
income  from  the  enterprise  at  an 
alternative  location  that  be  utilized 
without  the  plan  compared  with  the  net 
income  received  from  the  enterprises  at 
a  new  location  which  is  improved  or 
enhanced  as  a  result  of  the  plaiL 

(ii)  The  situation  in  which  enterprises 
that  would  otherwise  employ  a  given 
land  resource  would  be  preduded  from 
using  the  given  land  resources  with 
implementation  of  the  plan.  Other 
enterprises  less  prone  to  incur  flood 
damages  or  other  adverse  consequences 
would  be  allowed  to  use  the  given  land 
resources. 

Benefidal  effects  to  the  enterprises 
from  activities  in  this  category  would  be 
evaluated  by  measuring  the  net  income 
change  for  the  enterprise  preduded  from 
using  the  given  land  resources  with  the 
plan  as  compared  with  the  without 
situation,  plus  the  net  income  change  for 
the  enterprise  that  would  be  allowed  to 
use  the  given  land  resource  with  the 
plan  as  compared  with  the  without 
situation. 

(c)  Estimates  of  damage  prevention 
and  other  measures.  In  the  above  cases, 
where  it  is  not  possible  to  directly 
employ  net  income  changes  to  derive 
benefits,  the  estimate  of  actual  or 
prospective  damages  to  the  physical 
properties  of  the  enterprises  involved 
can  be  employed  as  an  approximation  of 
net  income  change. 

(Deleted  the  last  two  paragraphs  of 
this  section  from  the  ori^nal  P&S.) 

c.  Power.  With  respect  to  the 
computation  of  benefidal  and  adverse 
effects  of  increases  in  output  or  more 
efficient  use  of  electric  power  it  is 
emphasized  that  where  appropriate, 
these  should  be  viewed  and  evaluated 
as  increments  to  planned  or  existing 
systems.  Power  supplied  for  general 
community  and  residential  use  can  be 
considered  as  a  final  consumer  good.  Its 
value  as  a  final  good  is  generally 
reflected  by  the  satisfaction  of 
individual  residents  or  in  terms  of 
improved  community  services  and 
facilities.  Electric  power  provided  to 
industrial,  commerdal,  and  agriculhiral 
uses  is  viewed  as  an  energy  input  to  the 
production  of  goods  and  services  from 
these  activities  resulting  in  an  increase 
in  the  output,  reduction  in  the  cost  of 
production,  or  a  combination  thereof. 

The  total  value  of  electric  power  to  the 
producers  using  such  power  is  reflected 
in  their  willingness  to  pay.  Where  the 
identification  and  measurement  of 
willingness  to  pay  and  satisfactions 
accruing  to  activities  using  electric 
power  for  industrial,  municipal,  and 
residential  purposes  are  not  possible. 


total  value  to  the  users  will  be 
approximated  by  taking  account  of  the 
cost  of  power  from  the  most  likely 
alternative  source  and  using  this  as  the 
measure  of  the  value  of  the  power 
creditable  to  the  plan.  The  alternative 
selected  must  be  a  viable  one  in  terms  of 
engineering.  The  costs  should  include 
any  required  provisions  for  protection  of 
the  environment  However,  since  the 
addition  of  a  hydroelectric  project  to  an 
electric  system  in  lieu  of  an  alternative 
power  soiurce  usually  will  either 
increase  or  decrease  the  unit  cost  of 
producing  power  by  existing  generating 
facilities  of  the  system,  this  cost 
differential  must  be  taken  into  account 
in  determining  the  power  value  of  the 
hydroelectric  project 

Normally,  electric  power  is  evaluated 
in  terms  of  two  components— capacity 
and  energy.  The  capacity  value  is 
derived  from  a  determination  of  the 
fixed  costs  of  the  selected  alternative 
source  of  supply.  The  energy  value  is 
determined  from  those  costs  of  the 
alternative  which  relate  to  and  vary 
with  the  energy  output  of  the  alternative 
plan.  These  capacity  and  energy 
components  of  power  value  are  usually 
expressed  in  terms  of  dollars  per 
kilowatt  per  year  of  dependable 
capacity  and  mills  per  kilowatt-hour  of 
average  annual  energy. 

d.  Transportation  (Navigation]  (No 
change). 

e.  Recreation.  As  national  living 
standards  continue  to  rise,  the  average 
person,  with  basic  needs  provided  for, 
uses  an  increasing  percentage  of  rising 
real  income  to  satisfy  a  demand  for 
leisure  time  and  outdoor  recreational 
activities  such  as  swimming,  picnicking, 
boating,  himfing,  and  fishing.  With 
general  ownership  of  automobiles  and 
improvement  in  highways,  travel  to 
distant  public  recreational  areas  has 
become  commonplace.  Consequently,  a 
large  and  increasing  portion  of 
recreational  demand,  especially  that 
portion  which  is  water-oriented,  is 
accommodated  by  development  of 
Federal  lands  and  multi-purpose 
reservoirs  which  include  specific 
provision  for  enhancing  recreation 
activities.  This  is  consistent  with  the 
requirements  of  the  Federal  Water 
Projects  Recreation  Act  of  1965  (Public 
Law  89-72),  providing  for  recreation  and 
fish  and  wildlife  as  fhll  and  equal 
partners  with  all  other  purposes  in 
Federal  water  projects. 

For  the  most  part,  outdoor  recreation 
is  produced  publicly  and  distributed  in 
the  absence  of  a  viable  market 
mechanism.  While  the  private  provision 
of  recreation  opportunities  has  been 
increasing  in  recent  years,  analysis  of 


recreation  needs  is  conducted  in  the 
absence  of  any  oubstantial  amount  of 
feedback  from  effectively  functioning 
markets  to  guide  the  evaluation  of 
publicly  produced  recreation  goods  and 
services.  Under  these  conditions — and 
based  on  a  with  and  without  analysis — 
the  increase  in  recreation  provided  by  a 
plan,  since  it  represents  a  direct 
consumption  good,  may  be  measured  or 
valued  on  the  basis  of  simulated 
willingness  to  pay.  In  computing  the 
projected  recreation  demand,  however, 
the  analysis  should  take  explicit  account 
of  competition  from  recreation 
opportunities  within  the  area  of 
influence  of  the  proposed  plan. 

There  are  in  existence  a  niunber  of 
methods,  or  approaches,  to 
approximating  demand  and  what  people 
are  willing  to  pay  for  outdoor  recreation. 
A  generalized  methodology 
encompassing  the  travel-distance 
approach  is  set  forth  below. 

(1)  An  analytical  approach  relating 
travel  cost  to  distance.  Using  marginal 
travel  costs  (i.e.,  variable  costs  of 
automobile  operation  directly  related  to 
the  number  of  miles  driven)  taken  as  a 
measure  of  what  people  are  willing  to 
pay  for  water-oriented  recreation  and 
how  price  affects  use,  the  relationship 
between  price  and  per  capita 
attendance  can  be  established  for 
recreation  sites  and  market  areas.  This 
relationship,  the  conventional  demand 
curve  having  a  negative  slope,  sums  up 
the  response  of  users’  demand  to 
alternative  prices  of  the  recreational 
product  (or  experience). 

(Delete  the  rest  of  this  section.) 

(2)  Other  approaches  (No  change). 

(3)  Simulated  prices  per  recreation 
day  (No  change). 

f.  Commercial  fishing  and  trapping 
(No  change). 

g.  Other  program  outputs  (No  change). 

3.  Measurement  of  increases  in  output 

resulting  from  external  economies. 
Technological  external  economies  are 
the  beneficial  effects  on  individuals, 
groups,  or  industries  that  may  or  may 
not  benefit  from  the  direct  output  of  the 
project  They  result  from  a  plan  if  an 
increase  in  the  output  of  final  consumer 
goods  or  intermediate  goods  takes  place 
beyond  that  which  would  be  obtained  in 
the  absence  of  the  plan  and  over  and 
above  direct  outputs  of  the  plan.  This 
increased  output  may  result  from  firms 
which  are  economically  related  to  the 
plan  taking  advantage  of  more  efficient 
production  techniques  and  thereby 
releasing  resources  for  use  in  producing 
other  goods  and  services. 

The  change  in  net  income  of  the 
economically  related  firms  will  be  used 
as  an  indicator  o*  *he  value  of  this  type 
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of  national  economic  development 
effect  Changes  in  the  total  value  of 
consumer  goods  due  to  externalities 
because  of  a  plan  can  be  accounted  for 
by  using  measurement  techniques  like 
those  described  above. 

If  society  would  obtain  the  project 
output  of  final  consumer  goods  or  the 
output  of  firms  that  utilize  the 
intermediate  goods  of  the  project  from 
some  other  source  in  the  absence  of  the 
project  then  the  net  income  position  of 
the  related  firms  would  be  unaffected  by 
the  plan. 

(Delete  the  rest  of  this  section.) 

4.  Special  beneficial  effects  firom  use 
of  unemployed  or  underemployed  labor 
resources  (No  change). 

G.  Adverse  Effects  on  National 
Economic  Development  Achievement  of 
beneficial  effects  on  national  economic 
development  and  or  environmental 
quality,  requires  resources  to  be 
Averted  from  alternative  uses.  The 
adverse  effects  on  national  economic 
development  are  the  economic  value 
that  these  resources  would  have  in  their 
alternative  uses.  Generally,  market 
prices  provide  a  valid  measure  of  the 
values  of  goods  and  services  foregone  in 
alternative  uses.  Where  market  prices 
are  not  available,  surrogate  values  may 
be  used  as  set  forth  in  the  Manual  of 
Procedures  for  Evaluating  Benefits  and 
Costs  of  Federal  Water  Resources 
Projects  published  by  the  Water 
Resources  Council. 

Both  public  and  private  costs 
associated  with  the  plan  will  be 
measured  to  indicate  the  total  adverse 
effect  on  national  economic 
development  incurred  to  realize  the 
desired  objectives. 

1.  Sources  of  adverse  effects.  Water 
and  land  resource  plans  result  in 
adverse  effects  to  national  economic 
development  in  two  ways. 

a.  Resources  required  or  displaced  to 
produce  final  or  intermediate  goods  and 
services.  In  situations  where  a  physical 
structure  is  necessary  to  obtain  the 
desired  objective,  the  adverse  effects  on 
national  economic  development  include 
all  explicit  cash  expenditures  for  goods 
and  services  necessary  to  construct  and 
operate  a  project  throughout  a  given 
period  of  analysis  plus  any 
uncompensated  economic  losses  to  the 
public  sector  based  on  applicable 
surrogate  values.  The  cash  expenditures 
consist  of  actual  expenditures  for 
construction;  transfers  fit>m  other 
projects,  such  as  costs  for  reservior 
storage;  development  costs;  and  interest 
during  construction.  If  the  output  of  die 
plan  is  an  intermediate  good  or  service, 
the  associated  costs  incurred  by  the 
intermediate  product  user  in  converting 


it  into  a  marketable  form  «vill  be  ■ 
measured. 

These  associated  costs  are  borne  by 
the  user  of  the  plan  output  but 
nevertheless,  represent  resource 
requirements  necessary  to  convert  the 
project  output  into  a  product  demand  by 
society.  Examples  are  production  costs 
incurred  by  users  of  plan  outputs,  and 
costs  to  odier  producers  or  to  processors 
that  arise  in  conjunction  with  the 
physical  flow  of  the  output  of  the  plan. 
Associated  costs  should  be  deducted 
finm  the  value  of  gross  outputs  to  obtain 
net  ben‘'ficihl  effects  to  be  compared 
with  die  national  economic  development 
adverse  effects  of  a  plan.  These  adverse 
effects  occur  as  a  result  of  certain 
resources  being  released  and 
subsequendy  unemployed  as  a  result  of 
the  implementation  of  the  plan. 

In  situations  where  nonstructural 
measures  are  used  to  obtain  the  desired 
objective,  the  adverse  effects  on 
national  economic  development  include 
the  uncompensated  economic  losses  to 
the  public  sector  plus  payments  for  such 
things  as  the  purchase  of  easements  or 
rights-of-way  and  cost  incurred  for 
management  arrangements  or  to 
inqilement  and  enforce  necessary 
zoning.  In  some  cases,  actual  cash 
expenditures  wiU  not  be  involved  as 
when  local  communities  are  required  to 
furnish  lands,  easements,  and  rights-of- 
way. 

b.  Decreases  in  output  resulting  fi*om 
external  diseconomies  (No  change). 

c.  Cost  adjustments  (No  change). 

2.  Measurement  of  adverse  effects. 

a.  Resources  required  for  or  displayed 
by  the  plan.  Resource  requirements  of 
the  plan  are  the  sum  of  (1)  the  market 
values  of  private  sector  goods  and 
services  used  for  installations;  interest 
diuing  construction;  operation, 
maintenance,  and  replacement;  and 
induced  costs  as  well  as  (2)  the 
surrogate  value  of  uncompensated 
economic  losses  to  the  public  sector. 

Installation  costs  are  the  market 
values  of  goods  and  services  necessary 
to  implement  a  plan  and  place  it  in 
operation,  including  management  and 
organizational  arrangements,  technical 
services,  land,  easements,  rights-of-way, 
and  water  rights;  initial  and  deferi'ed 
construction;  capital  outlays  to  relocate 
facilities  or  to  prevent  or  mitigate 
damages;  transfers  of  installation  costs 
firom  other  projects;  and  all  other 
expenditures  for  investigating, 
surveying,  planning,  designing,  and 
installing  a  plan  after  its  authorization. 

Operation,  maintenance,  and 
replacement  costs  are  the  market  values 
of  goods  and  services  needed  to  operate 
an  installed  plan  and  to  make  repairs 


and  replacements  necessary  to  maintain 
the  physical  features  in  sound  operating 
condition  during  their  economic  life. 

b.  Decreases  in  output  resulting  from 
external  diseconomies  (No  change). 

H.  Beneficial  and  Adverse  Effects  on 
Environmental  Quality  (No  change). 

m.  Other  Beneficial  and  Adverse 
Effects  (No  change). 

IV.  General  Evaluation  Standards: 

Introduction  (No  change). 

A.  General  Setting  (No  change). 

B.  Measurement  of  Benefidcd  and 
Adverse  Effects  (No  change). 

C  Price  Relationships  (No  change). 

D.  The  Discount  Rate  (No  change). 

E.  Consideration  and  Comparison  of 
Alternatives.  (The  following  completely 
replaces  the  current  section.) 

A  range  of  possible  alternatives 
capable  of  application  by  various  levels 
of  government  and  nongovernmental 
interests  should  be  systematically 
evaluated  in  terms  of  their  contributions 
to  national  economic  development  and 
■  environmental  quality  objectives.  A 
comprehensive  range  of  dtematives 
should  be  evaluated  toward  balancing 
water  availability  over  time  against 
competing  purposes. 

Water  conservation  shall  be  fully 
integrated  into  project  and  program 
planning  and  review  as  a  means  of 
achieving  both  the  national  economic 
development  and  environmental  quality 
objectives.  Water  conservation  consists 
of  actions  that  will  (a)  reduce  the 
demand  for  water,  (b)  improve 
efficiency  in  use  and  reduce  losses  and 
waste;  and  (c)  improve  laud 
management  practices  to  conserve 
water.  A  clear  contrast  is  drawn 
between  the  above  conservation 
elements  and  storage  facilities. 

In  addition,  a  primarily  nonstructural 
plan  will  be  prepared  and  included  as 
one  alternative  whenever  structural 
project  or  program  alternatives  are 
considered.  This  alternative  plan  should 
incorporate  a  combination  of 
nonstructural  or  demand-reducing 
measures  which  could  feasibly  (in  light 
of  the  national  economic  development 
and  environmental  quality  objectives) 
be  employed  or  adopted  to  achieve  the 
overall  project  purpose. 

Nonstructural  measures  are  complete 
or  partial  alternatives  to  the  traditional 
struchiral  measures  in  addressing  water 
resoiurces  problems  and  needs.  The  ideal 
nonstructural  alternative  is  the  least 
cost,  implementable  modification  in 
public  policy,  management  practice 
cdteration,  regulatory  change  or  pricing 
policy  modification  which  would  bring 
marginal  social  benefits  and  marginal 
social  costs  for  each  project  output  into 
equality.  The  two  objectives  of  nstional 
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economic  development  and 
environmental  quality  are  to  serve  as 
the  basis  for  the  measurement  of  social 
costs  and  benefits. 

The  assessment  of  ncmstructural 
measures  as  alternatives  to  traditional 
structural  measures  riiould  be 
considered  for  all  water  resources 
planning  purposes  including  water 
supply,  flood  control  power, 
transportation,  recreation,  fish  and 
wildlife,  and  other  purposes. 
Nonstructural  measures  may  require 
less  capital  investment  and  may 
produce  less  adverse  impacts  than 
traditional  structural  measures. 

A  nonstructural  measure  (or 
measures)  may  in  some  cases  offer  a 
complete  alternative  to  a  traditional 
structural  measure  (or  measures).  In 
other  cases,  a  nonstructural  measure  (or 
measures)  may  be  combined  with  fewer 
and/or  smaller  traditional  structural 
measures  to  produce  a  complete 
alternative.  It  may  at  times  be  necessary 
to  combine  structural  and  nonstructural 
measures  to  formulate  alternative  plans 
for  attainment  of  the  planning 
objectives. 

A  “primarily  nonstructural  plan”  is  an 
alternative  plan  which  makes  maximum 
feasible  use  of  nonstructural  measures 
as  a  means  of  addressing  water 
resources  problems  and  needs.  The 
determination  of  m£iximum  feasible  use 
will  be  based  upon  the  maximum 
possible  use  of  nonstructural  measures 
which  contribute  to  the  national 
Economic  Development  objective  and/ 
or  the  Environmental  Quality  objective 
and  which  meet  the  tests  of 
acceptability,  effectiveness,  efficiency 
and  completeness. 

Alternatives  should  not  be  limited  to 
theose  the  Federal  Government  could 
implement  directly  under  present 
authorities.  Therefore  the  cooperative 
role  of  local.  State,  regional,  and  Federal 
organizations  in  implementing 
alternatives  will  be  stressed.  Plans,  or 
increments  thereto,  will  not  be 
recommended  for  Federal  development 
thal  although  they  have  beneficial 
effects  on  the  objectives,  would 
physically  or  economically  preclude 
alternative  non-Federal  plans  which 
would  likely  be  undertaken  in  the 
absence  of  the  Federal  plan  and  which 
would  more  effectively  contribute  to  the 
objectives  when  comparably  evaluated 
according  to  these  principles. 

The  alternative  non-Federal  plan  that 
would  likely  be  physically  displaced  or 
economically  precluded  with 
development  of  the  Federal  plan,  or 
increments  thereto,  will  be  evaluated  for 
purposes  of  this  determination  on  a 
comparable  basis  with  the  proposed 


Federal  plan  with  respect  to  their 
beneficial  and  adverse  effects  on  the 
objectives,  including  the  treatment  of 
national  economic  development  effects 
and  the  discount  rate  used  in  the 
evaluation.  Taxes  foregone  on  the 
proposed  Federal  plan  and  taxes  paid 
on  the  non-Federal  alternative  will  be 
excluded  in  such  comparisons  for  the 
evaluation  of  the  national  economic 
development  objective. 

F.  Period  of  Analysis  (No  change). 

G.  Scheduling.  Plans  should  be 
scheduled  for  implementation  in  relation 
to  needs  so  that  desired  beneficial 
effects  are  achieved  effectively. 
Beneficial  and  adverse  effects  occurring 
according  to  different  patterns  in  time 
are  affected  di^erently  by  the  discoimt 
process  when  plans  are  scheduled  for 
implementation  at  alternative  future 
times.  Therefore,  plan  formulation 
should  analyze  the  alternative  schedules 
of  implementation  to  identify  the 
schedule  that  would  result  in  the  most 
desirable  mix  of  contributions  to  the 
objectives  when  the  beneficial  and 
adverse  effects  of  a  plan  are 
appropriately  discoimted. 

While  beneficial  and  adverse  effects 
toward  the  objectives  wiU  accrue  over 
different  time  frames  for  the  alternative 
implementation  schedules,  the 
discounted  equivalent  of  such  beneficial 
and  adverse  effects  to  be  considered  in 
the  comparison  of  the  alternative 
implementation  schedules  should 
represent  the  present  value  of  the 
beneficial  and  adverse  effects  toward 
the  objectives  for  each  alternative 
implementation  schedule  at  a  common 
point  in  time. 

H.  Risk  and  Uncertainty  (No  change). 

I.  Sensitivity  Analysis  (No  change). 

).  Updating  Plans  (No  change). 

V.  Plan  Formulation.  As  set  forth  in 
principles,  the  formulation  of  plans  will 
contribute  to  meeting  ciirrent  and 
projected  needs  and  problems  as 
identified  by  the  desires  of  people  in 
such  a  manner  that  improved 
contributions  are  made  to  society’s 
preferences  for  national  economic 
development  and  environmental  quality. 

1.  Major  steps'  in  plan  formulation. 

Plan  formulation  is  a  series  of  steps 
starting  with  the  identification  of  needs 
and  problems  and  culminating  in  a 
recommended  plan  of  action.  The 
process  involves  an  orderly  and 
systematic  approach  to  making 
determinations  and  decisions  at  each 
step  so  that  the  interested  public  and 
decisionmakers  in  the  planning 
organization  can  be  fully  aware  of  the 
basic  assumptions  employed,  the  data 
and  information  analyzecl  the  reasons 
and  relationales  used,  and  the  full  range 


of  implications  of  each  alternative  plan 
of  action.  This  process  should  be 
described  in  miough  detail  in  the  report 
of  the  study  so  that  it  may  be  replicated 
by  others. 

The  plan  formulatimi  process  consists 
of  the  following  majm*  steps: 

1.  Specify  components  of  the 
objectives  relevant  to  the  planning 
setting: 

2.  Evaluate  resource  capabilities  and 
expected  conditions  without  any  plan: 

3.  Formulate  alternative  plans  to. 
achieve  varying  levels  of  contributions 
to  the  specified  components  of  the 
objectives,  including  preparation  of  one 
primarily  nonstructural  alternative: 

4.  Analyze  the  differences  among 
alternative  plans  to  show  tradeoffs 
among  the  specified  components  of  the 
objectives: 

5.  Review  and  reconsider,  if 
necessary,  the  specified  components  for 
the  planning  setting  and  formulate 
additional  alternative  plans  as 
appropriate:  and 

6.  Select  a  recommended  plan  fi’om 
among  the  alternatives  based  upon  an 
evaluation  of  the  tradeoffs  between  the 
objectives  of  national  economic 
development  and  environmental  quality. 
(The  rest  of  this  section  remains 
unchanged.) 

2.  Levels  of  Planning  (No  change). 

B.  Specification  of  Components: 
Introduction  (No  change). 

1.  National  economic  development. 
For  the  national  economic  development 
objective,  the  components  will  usually 
be  expressed  at  two  levels. 

a.  llie  first  level  directly  relates  to  the 
objective  in  the  sense  of  the 
specification  of  the  actual  Outputs  of 
goods  and  services  desired.  Hence,  the 
first  level  of  specified  components  of 
this  objective  wiU  generally  be  depicted 
in  terms  of  increased  or  reallocated 
outputs  of  goods  and  services  or  their 
more  efficient  production  such  as  the 
following: 

(1)  Increased  or  more  efficient  output 
of  food  and  fiber: 

(2)  Increased  or  more  efficient  output 
of  recreational  services,  and  efficient 
use  of  facilities; 

(3)  Increased  or  more  efficient 
production  and  use  of  energy: 

(4)  Increased  or  more  efficient 
production  and  use  of  transportation 
services; 

(5)  Increased  productivity  of  land  for 
residential,  agricultural,  commercial, 
and  industrial  activities; 

(6)  Increased  or  more  efficient 
production  and  use  of  necessary  public 
services  such  as  municipal  and  domestic 
water  supply;  and 
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(7)  Increased  or  more  efficient 
indiutiial  ou^uL 

b.  The  second  level  of  q)ecffication  of 
die  components  of  the  national 
economic  development  objective  follows 
from  the  translation  of  the  first  level 
specification  of  needs  for  goods  and 
services  into  specific  needs  for  water 
and  land  resources.  In  the  context  of  the 
above,  the  second  level  specificaticm  of 
components  would  be  established  in 
terms  such  as  die  following: 

(1)  Water  and  land  used  in  irrigation; 

(2)  Expanded  opportunities  for 
diversified  yfster  and  land  related 
recreational  activities: 

(3)  Balancing  eneigy  use  with 
production  capacity: 

(4)  Inland  navigation  or  deep  draft 
harl^r  facilities  in  the  context  of  total 
transportation  needs: 

(5)  Reduction  offload  hazard: 

(6)  Balancing  water  use  with  supply 
for  domestic,  industrial  and  municipal 
purposes:  and 

(7)  Instream  flow  needs.  (The  rest  of 
the  section  remains  unchanged.) 

2.  Environmental  quality  (No  change). 

3.  Participation  (No  change). 

4.  Projected  eolations  (No  change). 

5.  Sensitivity  tests  (No  ^ange). 

6.  Preferences.  The  specification  of 
the  components  of  the  objectives  must 
reflect  tte  specific  effects  that  are 
desired  by  groups  and  individuals  of  the 
planning  area  as  well  as  die  specific 
components  declared  to  be  in  the 
national  interest  by  the  Congress  or  by 
the  executive  branch  through  the  Water 
Resources  CounciL  In  this  way  the 
components  of  objectives  will  reflect 
local  State,  and  national  preferences 
and  priorities  as  well  as  the  extent  of 
complementarity  and  conflict  among 
components. 

In  this  regard,  the  identification  and 
detailing  of  the  comiponents  of  the 
objectives  should  be  viewed  as  the 
process  of  making  explicit  the  range  of 
preferences  and  desires  of  those 
affected  by  resource  development  in 
terms  of  reference  that  can  form  the 
basis  for  the  formulation  of  plans. 

Rather  than  a  single  level  of 
achievement  being  set  forth  for  any 
specified  componenl  a  range  of  possible 
levels  should  set  forth  so  that  the 
relevant  preferences  can  be  seen  for  a 
given  component.  It  should  be 
anticipated  that  the  initial  specification 
of  components  will  be  modified 
(expanded  or  reduced)  during 
subsequent  steps  in  plan  formulation  to 
reflect  the  capability  of  alternative  plans 
to  contribute  to  satisfactirm  of 
compenent  needs  and  to  reflect 
technipal  legisiative,  or  achninistrative 
constraints. 


C  Evaluation  of  Resource 
Capabilities.  In  very  broad  terms,  the 
first  step  of  specification  of  the 
components  dt  objectives  can  be  viewed 
as  establishing  the  boundaries  of 
demand  (needs  or  problems)  in  tihe 
context  eadi  objective.  In  the  next 
step,  evaluation  (rf  resource  capabilities, 
the  initial  evaluation  is  made  cd  the 
supply  (availability)  of  the  resources 
that  can  be  employ^  to  satisfy  the 
current  and  future  levds  of  demand. 
Also  considered  are  conservation 
measures  that  can  alter  future  demand. 

Resources  of  tiie  planning  area  shall 
be  evaluated  in  terms  of  their  ability  to 
meet  tiie  current  and  projected  denumds 
identified  for  each  component  under  two 
sets  of  conditions: 

(1)  Capability  of  resources  witiiout 
any  planned  action;  and 

(2)  Capability  of  water  and  land 
pr^uctivity  enhanced  through 
management  plans.  An  analysis  of  the 
capability  of  resources  to  meet  the 
projected  demands  without  any  plamied 
action  will  reveal  the  extent  and 
magnitude  of  unsatisfied  component 
needs  and  indicate  the  requirement  for 
some  specific  plan  of  action  to  assure 
their  satisfaction.  To  the  extent  that  the 
water  and  land  resources  without  any 
planned  action  are  unable  to  meet 
current  and  projected  needs  or  to  the 
extent  that  resource  management 
enables  the  needs  to  be  met  more 
efficiently,  there  is  an  evident 
justification  for  formulating  alternative 
plans  to  balance  water  available  and 
water  demanded  for  alternative  uses. 

In  this  formulation  step,  the  first  task 
is  to  undertake  a  selective  inventory  of 
the  quantity  and  characteristics  of  water 
and  land  resources  of  the  planning  area 
and  an  appraisal  of  opportunities  for 
further  use  of  these  resources.  Problems 
limiting  the  use  of  resources  should  also 
be  identified. 

The  resources  inventory  should 
include  data  on  all  physical  factors 
appropriate  to  the  investigation. 
Examples  of  the  type  of  (formation 
needed  include: 

1.  Hydrologic  data  such  as  rainfall 
and  runoff  characteristics,  frequencies 
of  high  and  low  flows,  the  conjunctive 
relationship  of  groundwater  with 
surface  water  including,  natural  lakes, 
marshes,  and  estuaries; 

2.  Water  quality  data,  including 
dissolved  oxygen  temperature,  tiufridlty, 
and  mineralizatimi; 

3.  Geology  and  topography  of  the 
planning  area;  (The  rest  of  tUs  section 
remains  unchanged.) 

D.  Formulation  of  Alternative  nans. 

In  the  first  two  steps  in  the  plan 
formulation  process,  the  components  of 


the  objectives  were  specified  in  terms  of 
needs  and  problems,  the  resource 
capcdiility  within  the  planning  areas 
were  evfduated,  and  the  broad  outlines 
of  management,  developmeiit,  and  other 
actions  were  identified.  The  next  step  is 
to  undertake  the  actual  desigp  and 
scaling  of  alternative  plans. 

Ideally,  in  the  presence  of  a  situation 
where  there  are  few  or  no  constraints  on 
planning  and  where  the  components  of 
the  objectives  are  essentially 
complemmitary  (the  satisfaction  of  one 
component  ne^  does  not  preclude  the 
satisfaction  of  the  other  component 
needs),  the  formulation  of  a  single  plan 
would  be  sufficienL  The  only  test 
required  would  be  that  the  idan  was  the 
most  efficient  idan  to  satisfy  the 
specified  level  of  component  needs. 
Althou^  in  only  a  few  instances  will 
this  situation  occur,  the  case  does  help 
to  establish  die  guidelines  and  criteria  to 
judge  the  range  of  alternative  pU^  that 
should  be  formulated  and  the  tests  to  be 
applied  in  formulating  any  given  plan. 

The  requirement  for  the  fcHmulation  of 
alternative  plans  derives  from  the  basic 
characteristics  of  the  approach  when 
more  than  one  objective  is  involved. 
First  instead  of  the  component  needs  of 
the  two  objectives  being 
complementary,  it  is  more  likely  they 
will  be  in  coni^t — tihe  satisfaction  ^ 
one  will  reduce  the  satisfaction  of 
others.  Second,  given  uncertainty  with 
respect  to  future  economic  and 
demographic  changes  and  the  general 
uncertainty  with  reflect  to  future 
preferences  for  the  environmental 
quality  objective,  a  single  specified  level 
of  achievement  or  need  satisfactitm  for 
any  given  component  is  not  likely  to  be 
acceptable  through  time.  Other  factors 
contributing  to  the  necessity  for 
formulation  of  alternative  plans  include 
limited  resources,  technical  planning 
constraints,  and  legal  and 
administrative  constraints. 

(The  following  paragraph  should  be 
added  to  the  origtoal  PftS.) 

In  formulating  plans  to  meet  the 
components  of  tlm  two  objectives,  botii 
structural  and  nonstructural  measures 
shall  be  considered.  A  nonstructural 
measure  (or  measures)  may  in  some 
cases  offer  a  complete  alternative  to  a 
traditional  structural  measure  (or 
measures).  In  other  cases,  a 
nonstructural  measure  (or  measures) 
may  be  combined  with  structural 
measures  to  formulate  alternative  plans 
that  attain  the  planning  objectives. 

Suggestions  as  to  the  determination  of 
the  general  nature  and  types  of 
ahemative  plans  which  should  be 
formulated  and  the  number  of 
alternatives  udiidi  should  be  developed 
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within  each  general  type  are  given 
below. 

A  first  requirement  is  to  determine  the 
general  types  of  alternatives  to  be 
developed  under  alternative 
assumptions  concerning  the  level  and 
magnitude  of  component  needs  in  the 
future.  Given  alternative  assumptions 
concerning  future  economic  and 
demographic  trends  for  the  planning 
setting  and  the  total  range  of  component 
needs  related  thereto,  a  set  of 
alternative  plans  should  be  prepared  for 
each  major  assumption  concerning  the 
fiitine.  In  those  planning  situations 
where  there  does  not  exist  a  strong 
linkage  between  water  and  land 
development  and  major  shifts  in 
economic  and  demographic  trends,  the 
Council’s  baseline  projections  will 
generally  be  used  as  a  single  set  of 
assumptions  about  the  future  level  of 
component  needs  required.  Where  the 
linkage  is  sufficiently  strong  so  that 
water  and  land  development  may 
materially  alter  future  economic  or 
demographic  trends,  this  relation  should 
be  reflected  in  alternative  assumptions. 
Where  the  planning  area  may  be 
unusually  susceptible  to  other  factors 
that  could  easily  change  in  the  future,  it 
will  be  appropriate  to  establish  a  basis 
for  a  different  set  of  alternative  plans 
based  on  alternative  assumptions 
concerning  future  change.  In  this 
instance,  a  sensitivity  check  should  be 
made  to  ascertain  the  extent  to  which 
component  needs  will  vary  significantly 
given  difl^erent  assumptions  concerning 
the  future.  If  no  signiflcant  variation  is 
found,  only  one  set  of  alternative  plans 
will  have  to  be  developed. 

Within  a  given  set  of  assumptions 
concerning  futm«  change  and  the 
component  needs  associated  thereto,  the 
number  and  types  of  alternative  plans  to 
be  developed  will  be  determined  by 
applying  ffie  following: 

1.  On  a  first  approximation  basis 
array  component  needs  that  are 
essentially  complementary — that  is,  the 
satisfaction  of  one  of  these  component 
needs  does  not  preclude  satisfaction  of 
the  other  component  needs  or  does  not 
result  in  materially  adding  to  the  cost  of 
satisfying  the  other  component  needs  in 
the  array;  and 

2.  From  the  above  approximation,  it 
should  be  possible  to  group  component 
needs  and  the  elements  of  a  plan  to 
satisfy  those  needs  that  are  essentially 
in  harmony,  each  set  representing  the 
nucleus  for  an  alternative  plan. 

At  this  step,  relevant  alternative 
means  of  meeting  each  of  the  component 
needs  to  be  included  in  an  alternative 
plan  should  be  identified.  All  relevant 
means  should  be  considered.  An 


analysis  should  be  made  for  each 
alternative  means,  including  an  ' 
identification  of  the  beneficial  and 
adverse  consequences  to  other 
component  needs.  The  assembly  of 
information  on  alternative  means  of 
meeting  the  component  needs  %vill 
provide  a  basis  for  selecting  the  most 
effective  means,  or  combination  of 
means  of  contributing -to  satisfaction  of 
all  component  needs. 

The  significance  of  this  step  is 
threefold:  (1)  It  provides  information  on 
the  effectiveness  of  alternative  means  of 
contributing  to  satisfaction  of  u 
component  need:  (2)  it  provides 
information  on  the  extent  of 
complementarity  or  conflict  among 
component  needs  in  relation  to  a 
particular  means;  and  (3)  it  provides  a 
basis  for  selecting  alternative  means  for 
contributing  to  satisfaction  of  ol  a 
component  need  in  the  formulation  of  an 
alternative  plan. 

At  this  point,  it  should  be  posssible  to 
formulate  alternative  plans  built  upon 
the  set  of  complementary  component 
needs  and  plan  elements.  These 
essentially  are  the  building  blocks  for 
the  formulation  of  alternative  plans.  In 
formulating  a  given  alternative  plan, 
initial  consideration  will  be  given  to  its 
orientation  toward  contributing  to  the 
component  needs' for  one  of  the 
objectives.  Further  additions  should  be 
made  for  the  component  needs  of  the 
other  objective,  provided  that  their 
addition  to  a  given  plan  does  not 
significantly  diminish  the  contributions 
of  the  overall  plan  to  that  objective 
toward  which  the  plan  is  oriented.  An 
analysis  of  the  alternative  plan,  in  terms 
of  beneficial  and  adverse  effects,  will 
reveal  the  extent  of  any  shortfalls 
against  the  other  objective.  The  process 
is  then  reported  until  sufficient  numbers  - 
of  alternative  plans  have  been 
formulated  so  that  there  is  at  least  one 
plan  that  generally  satisfies  each 
specified  component  need  of  the  ' 
objectives.  This  does  not  mean  that 
there  must  be  a  plan  for  each  objective  * 
that  excludes  plan  elements  that 
singificantly  contribute  to  the 
component  needs  of  the  other  objective 
nor  does  it  mean  that  a  given  alternative 
plan  cannot  appropriately  satisfy  the 
component  needs  of  both  objectives. 
Additional  alternative  plans  may  be 
required  where  there  are  possible 
conflicts  among  the  component  needs 
within  a  given  objective. 

A  precise  number  of  alternative  plans 
cannot  be  specified  in  advance  but  will 
be  governed  by  the  relevancy  of  the 
objectives  to  a  given  planning  setting, 
the  extent  of  component  needs  and  their 
complementarity,  the  available 


alternative  means,  and  the  overall 
resource  capabilities  of  the  area  under 
study. 

A  comprehensive  range  of  alternative 
projects,  programs  and  policies  which, 
over  time  can  balance  water  demanded 
for  alternative  purposes  with  water 
availability  should  be  evaluated.  An 
evaluation  of  alternatives  should  be 
considered  in  all  water  resources 
planning  to  serve  needs  including:  water 
supply  for  municipal,  industrial,  and 
agricultural  uses;  recreation; 
hydroelectric  power,  navigation;  flood 
hazard  reduction:  fish  and  wildlife;  and 
others.  Both  nonstructural  and  structural 
alternatives  should  be  considered. 
Structural  alternatives  may  serve  a 
single  need  or  multiple  needs  and 
include  dams,  reservoirs,  levees, 
channels,  dikes  (and  drainage). 

Nonstructural  alternatives  for 
municipal  and  industrial  water  supply 
include,  but  are  not  limited  to: 

(a)  Reducing  the  level  and/or  altering 
the  time  pattern  of  demand  by  metering, 
leak  detection  and  repair  rate  structiire 
changes,  regulations  on  use  such  as 
plumbing  c^es,  education  programs, 
drought  contingency  planning; 

(b)  Modifying  management  of  existing 
water  development  and  supplies  by 
recycling,  reuse,  pressure  reduction;  and 

(c)  Increasing  upstream  watershed 
management  and  conjimctive  utilization 
of  ground  and  surface  waters. 

Nonstructural  alternatives  for 
irrigation  water  supply  include,  but  are 
not  limited  to: 

(a)  Reducing  the  level  and/or  altering  ‘ 
the  time  pattern  of  use  throu^  irrigation 
scheduling,  modified  water  rate 
structures,  leak  detection  and  repair, 
recycling,  and  reuse; 

(b)  Modifying  management  of  existing 
water  development  and  supplies  by 
tailway  recovery  and  phreatophyte 
control. 

Nonstructural  alternatives  for 
recreation  and  fish  and  wildlife  include, 
but  are  not  limited  to,  enhanced 
management  of  existing  sites,  and 
capacity  management  to  distribute  users 
of  existing  sites.  . 

Nonstructural  alternatives  for 
hydroelectric  power  include,  but  are  not 
limited  to: 

Reducing  the  level  and/or  time 
pattern  of  demand  by  time  of  day 
pricing,  educational  programs,  inter* 
regional  power  transfers,  and  increased 
transmission  efficiency. 

Nonstructural  alternatives  for 
navigation  include,  but  are  not  limited 
to,  lockage  charges  to  reduce  congestion, 
improved  scheduling  of  lock  arrivals, 
use  of  switch  boats  for  locking  through 
tows. 


